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1. INTRODUCTION

1.1. GENERAL

This report presents the results of our geotechnical study for the SR 543, SR 5 to International
Boundary Modifications project. The location of the project site is shown on-the Vicinity
Map (Figure 1). This report presents the results of our site reconnaissance, subsurface
explorations, and engineering analyses. Specifically, geotechnical conclusions and
recommendations are provided for bridge foundation support, retaining walls, detention
ponds, signal poles, luminaires and related construction considerations.

The analyses, conclusions, and recommendations provided in this report are based on the
project description, and site conditions existing at the time of our site visits. The exploratory
borings are assumed to be representative of the subsurface conditions at the locations
throughout the site. If during construction, subsurface conditions differ from those described
in the explorations, we should be advised immediately so that we may reevaluate our
recommendations and provide assistance.

1.2. PROJECT DESCRIPTION

The purpose of the project is to improve the traffic flow on SR 543 south of the International
Boundary crossing. This will be done by creating a grade separated crossing at the
intersection of SR 543 and D Street, widening the roadway and reducing the road grades
through the project area. The SR 543, SR 5 to International Boundary Modifications project
“includes lowering the alignment of SR 543, new off-ramp structures at D Street, six detention:
ponds, and roadway widening. As shown on the Wall Layout (Figure 2), the focus of this
project will be the off ramps, depressed roadways and two bridges at the intersection with D
Street. This will allow SR 543 traffic to pass under this intersection without stopping, while
creating a separate, elevated intersection between SR 543 and D Street. The bridges will be
designed using LRFD (Load Reduction Factor Design). The retaining walls will be designed
using LFD (Load Factor Design).

Ten new retaining walls are planned as part of the project to support the soils on each side of
the alignment throughout the depressed roadway section and the soils forming the new off-
ramp structures rising to the elevation of the two bridges over SR 543 at the original grade of
the intersection with D Street. These retaining walls, designated Retaining Walls 1 through
10 are shown on the Wall Layout (Figure 2) and on the Site and Exploration Plans (Figures
3A through 3G).

Two new bridges are planned as part of this project. These bridges will be constructed over
the depressed sections of SR 543 at D Street. No approach fills will be constructed since the
new bridges will be located at the existing elevation of D Street. Both bridges will be two
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lanes wide. The eastern bridge will cross the northbound lanes of SR 543 and the western
bridge will cross the southbound lanes of SR 543.

Six new detention ponds will be constructed as part of this project as shown on the Site and
Exploration Plans (Figures 3A through 3G). Two of the proposed detention ponds will be
constructed on each side of the alignment of SR 543 immediately north of the intersection
with Boblett Street. Two more of the proposed detention ponds will be constructed on each
side of the alignment immediately north of the intersection with H Street. The remaining two
proposed detention ponds will be.constructed immediately south of the international border on
each side of the alignment of the SR 543 Truck Crossing Spur.

Due to the complexity of the proposed alignment, ten separate centerlines were used for the
project. The location and purpose for each centerline is shown in Table 1 below:

Table 1 - Project Centerlines

Centerline Location

B Line Centerline of Boblett Street
D Line Centerline of D Street Crossing Main Alignment i
F Line Centerline of 14™ Street (East of Main Alignment)
H Line Centerline of H Street
L Line Centerline of Main Alignment

LL Line East Curb of Southbound Lanes (Main Alignment) .
LR Line West Curb of Northbound Lanes (Main Alignment)
T Line Centerline of Truck Lane

TW Line Centerline of 12® Street (West of Main Alignment)
Y Line Centerline of Northbound Right Tum Lane at Boblett Street

The subsurface explorations and geotechnical analyses described in this report were limited to
the proposed structures along the first five centerlines referenced above. The proposed B, F,
H, TW and Y alignments do not contain any structures.

1.3. PREVIOUS STUDIES

Previous exploratory work in the project vicinity and associated geotechnical studies have
been prepared by WSDOT and several geotechnical consultants. In September 1996,
GeoBngincers Inc. completed a report entitled “Report, Geotechnical Engineering Services,
Proposed Port of Entry Redevelopment and Expansion, Pacific Highway, Blaine,
Washington.” This project was Jocated northwest of the proposed project. This report
contained design recommendations for the site grading and foundations for the proposed Port
structures. In addition, in August 1998, GeoEngineers Inc. completed a report entitled
“Report, Geotechnical Engineering Services, Proposed Sign F\ oundations, North Bound
Truck Parking Facility, Pacific Highway Port of Entry, Blaine, Washington. ” This project
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was located along the alignment of the proposed project. This report contained design
recommendations for proposed sign foundations at the truck parking facility.

2. | PROJECT SUBSURFACE CONDITIONS

Subsurface conditions at the project site explored by WSDOT drill crews are included in
Appendix B. This appendix also includes a detailed discussion of our exploration program.
Boring logs presented herein should be made available to all prospective bidders and included
in the contract documents. Appendix C provides a discussion of the Jaboratory testing
program and applicable test results.

21. LocaL GEOLOGY

The site is located within an area that has been occupied by glaciers several times in the last
million years. The glaciers carved relatively deep north-south trending channels within the
Puget Sound Basin that have been infilled with glacial outwash materials and subsequently
eroded and/or infilled by alluvial/fluvial deposits.

The geologic map for the area (USGS map entitled "Western Whatcom County” by Don J.
Easterbrook, 1976) shows that the surficial soils in the site vicinity are mapped as Outwash
Sand and Gravel of the Sumas Stade. Underlying the outwash material is a geological unit
know as Bellingham Glaciomarine Drift (GMD).

The Outwash Sands and Gravels and the GMD deposits resulted from recent glacial events
and included the Vashon and Sumas Stades of the Fraser Glaciation and the intervening

~ Everson Interstade. During the Vashon Stade of the Fraser Glaciation, which occurred

. approximately 15,000 to 13,500 years ago, the Puget Lobe of the ice sheet advanced as far
south as Olympia, Washington. During the later Sumas Stade of the Fraser Glaciation, which
occurred approximately 10,000 to 9,000 years ago, the lobe of the ice sheet extended 4 miles
across the Canadian border south of Sumas. The Vashon and Sumas Stades were periods of
glacial advancement, and the Everson Interstade was a period of glacial retreat. Sea level
fluctuated significantly in response to the glacial advance and retreat (melting), relative to the
land surface and present day sea level.

The sediment that forms the GMD was derived from the melting of floating glacial ice and
was subsequently deposited on the sea floor. Glaciomarine drift was deposited during the
Everson Interstade approximately 11,000 to 12,000 years ago. The relative sea level was as
high as Elevation 183 meters (600 feet) MSL. The thickness is indicated as a maximum of 21
meters (70 feet), although greater thicknesses of this unit have been observed in Whatcom
County. This soil unit typically consists of unsorted, unstratified silt and clay with varying
amounts of sand, gravel, cobbles and occasional boulders. Localized sand stringers or “pods”
can be encountered with the GMD deposit and are generally wet. The upper portion of this
unit, sometimes to about 4.5 meters (15 feet) of depth, can be stiff as a result of desiccation or
partial ice contact in upland areas and it typically grades to medium stiff/soft at depth.
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The Outwash Sand and Gravel generally consists of cobble and boulder gravel near the
Canadian border, grading to sand near Lynden. Former meltwater channels are partially filled
with peat bogs and lakes. The thickness of this outwash deposit varies but appears to be on
the order of 1 meter (3 feet) in the vicinity of the project site. '

2.2, SolL CONDITIONS

Rased on our test borings, the I-5 to International Boundary Project appears to be mantled by
Outwash Sand and Gravel overlying Bellingham Glaciomarine Drift (GMD), consistent with
the geologic map. The general subsurface profile along the project alignment consists of
medium dense to very dense sands and gravels overlying soft to very soft silt and clay (with
sand layers) overlying dense ta very dense sand and gravel. For the purposes of this report,
the soils can be grouped into five units. These units vary in thickness and all units are not
present everywhere on the project site. These soil units are described below in the order that
they appear in the borings with increasing depth.

1. Unit 1 — This material consists of moist, medium dense to very dense silty sand and

- gravel which appears to be part of the Outwash Sand and Gravel geologic unit. This®.
materjal varied in thickness across the project, from 9.1 meters (30 feet) in TH-3-99"to:
1.2 meters (4 feet) in TH-9-01. This material was not encountered in TH-1-01
throngh TH-7-01 and TH-10-01 through TH-11-01. This material was generally
thickest in the areas of higher elevation near the center of the project, tapering out and
disappearing in the areas of lower elevation near the northern and southern ends of the
project. The existing cut slopes along the project from D Street north to the
international border are made in this Unit 1 soil.

9. Unit 2 — This material consists of wet, medium stiff to very stiff clay and/or medium g
dense silt with varying amounts of sand. This materjal appears to be a stiff crust of
the Bellingham Glaciomarine Drift (GMD). This material was located beneath Unit 1
except in those areas where Unit 1 was not present. In those areas, this material was
Jocated at the ground surface. This material varied in thickness across the project,
from 7.0 meters (23.0 feet) in TH-6-01 to 1.5 meters (5 feet) in TH-1-99, Th-3-99 and
TH-8-01. This material was not encountered in TH-2-99, TH-4-99, and TH-8-99.

3. Unit 3 - This material consists of wet, very soft to soft clay and/or loose silt with
varying amounts and interlayers of loose sand. This material appears to Bellingham
Glaciomarine Drift (GMD). This material was located beneath soil units 1 and 2
except in those areas where no stiff crust was present. This material was encountered
in all of the borings and varied in thickness across the project, from more than 38.1
meters (125 feet) in TH-3-01 to 4.6 meters (15 feet) in TH-8-01.

4. Unit 4 — This material consists of wet, loose to dense sand with varying amounts of silt
and clay and layers of medium stiff to hard sandy silt. This material varied in
thickness from 9.1 meters (30 feet) in TH-11-99 to 1.2 meters (4 feet) in TH-8-01.
This material was not encountered in TH-2-99, TH-8-99, and TH-9-01. Borings TH-
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1-01, TH-2-01, TH-3-01, TH-4-01, Th-10-02, TH-11-02, and TH-12-01 did not
encounter this layer.

5. Unit 5 — This material consists of wet, very dense sand and gravel with varying
amounts of silt and clay and layers of hard sandy silt. This materjal was not
encountered south of Station 1+500 (L Line).

Profiles of the subsurface conditions along the LL. line are shown on Figures 4A through 4C.
Profiles of the subsurface conditions along the LR line are shown on Figures SA through 5D.
Profiles of the subsurface conditions along the T line are shown on Figures 6A through 6B. A
Profile of the subsurface conditions along the D line is shown on Figure 7.

2.3. GROUNDWATER

Groundwater was observed in each of the test holes except TH-2-99, TH-3-99, TH-3-01, TH-7-
01, TH-8-01 and TH-11-02 at the depths shown in Appendix B. The borings were drilled using
wet rotary drilling methods. Consequently, groundwater levels are not always discernable with
this drilling technique. Comparison of current groundwater levels with borings drilled in 1999
and 2001 indicates lower groundwater levels were encountered in the earlier borings. Our--
opinion is that the water introduced into the boreholes as part of the drilling process has not yet
drained from the more recent borings. This slow stabilization time indicates that the soil.
permeability is low, consistent with its classification as silt and/or clay. It is anticipated that
groundwater conditions will change in response to rainfall, time of year, and other factors..
However, the low permeability of the soils may result in a lag time in the groundwater level
adjustment. ’

The data also shows that there is a perched groundwater level in the near surface sands and
gravels that is not connected to the groundwater level in the underlying silts and clays. This
was clearly demonstrated in the nested piezometers installed in TH-12-99. The near surface
piezometer measured a groundwater elevation that was consistently between 6.6 to 7.0 meters
(21.8 to 23.1 feet) above the groundwater elevation in the piezometer installed in the deeper
clays. Therefore our opinion is that it is not conservative to use the lower groundwater levels
observed in some of the borings for design. After a review of the groundwater data, a
groundwater depth of 1.5 meters (5 feet) below the surface was selected for the design of the
project. The complete groundwater level data is shown on Table B-2 in Appendix B.

3. SEISMOLOGICAL CONSIDERATIONS

3.1. DEsIGN EARTHQUAKE PARAMETERS

The I-5 to International Boundary project alignment is situated in the northern portion of the
Puget Lowland of western Washington. The Puget lowland is an elongated topographic and
structural depression that extends southward from the Canadian Border to Oregon where 1t
merges with the Willamette Valley. Seismic activity in this area is largely attributed to the
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Cascadia subduction zone, where the Juan de Fuca oceanic plate is being thrust under the
North America plate, and related shallow crustal fauits. While the seismicity of Washington
is not as well understood as other areas of western North America, seismologists believe that
the local subduction zone has created great interplate earthquakes in the past (Modified
Mercalli Intensities up to VIIT), and is capable of future great earthquakes (Atwater, 1987).

For seismic design, a peak ground acceleration of 0.23 is recommended, as per the Bridge
Design Manual (BDM). The recommended acceleration is based on an expected ground
motion at the project site that has a 10 percent probability of exceedance in a 50-year period
(475-year retumn period). '

Design response spectra presented in the AASHTO guide specifications for seismic design of
highway bridges are considered appropriate for seismic design of the retaining walls and
bridges for the I-5 to International Boundary project. A Type IV Scil Profile response
spectrum, with a Site Coefficient of 2.0 is recommended for scismic design.

3.2.

LIQUEFACTION POTENTIAL

Soil liquefaction is a phenomenon whereby saturated soil deposits temporarily lose strength-: -
and behave as a viscous fluid in response to cyclic loading. Soil types considered at the
highest risk of liquefaction during a seismic event are loose sandy soils. However, fine —
grained soils such as those present at this site have been shown to lose significant strength due
to elevated pore water pressures induced by seismic effects. Analyses of soils encountered in
the test borings indicate areas that are subject to liquefaction as shown in Table 2 below:

Table 2 — Liquefiable Soils

Boring Ground Elevation of | Elevation of | Elevation Of | Elevation Of
Elevation Liquefiable | Liquefiable Proposed Proposed
(m/ft) Zone (m) Zone (ft) Retaining Retaining
Wall (m) Wall (ft)
TH-2-99 30.1/98.9 24.4-26.5 79.9-86.9 29.0-33.0 95.2-108.3
- TH-3-99 31.2/102.5 24.2-24.5 79.5-80.5 29.0-31.6 95.2-103.7
TH-8-99 32.2/105.8 24.9-27.7 81.8-90.8 26.5-29.5 87.0-96.8
TH-9-99 36.8/120.9 24.7-26.2 80.9-85.9 29.0-33.0 95.2-108.3
TH-10-99 38.3/125.7 28.3-29.8 92.7-97.7 29.0-33.0 95.2-108.3
TH-8-01 28.6/93.8 22.5-25.5 73.8-83.8 25.5-27.6 83.7-90.4

None of these areas of liquefiable soils are located in the immediate vicinity of the proposed
bridges. Therefore, the soil liquefaction effects do not need to be considered in the design of
the bridges. However, these areas of liquefiable soils are located within the zone of soil
being retained by the proposed retaining walls. If these soils liquefy during a seismic event,
the Jateral soil pressures on the retaining walls will rise, increasing the potential for wall
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rotation. However, WSDOT policy does not include the effects of soil liquefaction in the
design of retaining walls. Therefore, geotechnical parameters reflecting the effects of soil
liquefaction were not provided for use in the design of the retaining walls

4. GEOTECHNICAL CONCLUSIONS AND RECOMMENDATIONS

4.1. RETAINING WALLS

The presence of deep soft soils on the site makes the use of conventional retaining walls
impractical for much of the site. Asaresult, a variety of wall types are proposed for this
project. For walls less than 1.5 meters (5 feet) high, the proposed wall types are limited to
conventional cast-in-place walls, soldier pile walls, or tangent pile walls. For walls between
1.5 and 3 meters (5 and 10 feet) high, the proposed wall types are limited to soldier pile walls
or tangent pile walls. For walls greater than 3 meters (10 fect) high, the proposed wall type is
limited to tangent pile walls. Because noise walls are co-located with the retaining walls,
Mechanically Stabilized Earth (MSE) walls were not considered along most of the alignment.
However, MSE walls are recommended around the perimeter of some of the proposed
detention ponds where noise walls are not planned.

4.1.1. Tangent Pile and Soldier Pile Walls

Tangent pile walls (sometimes,called cylinder pile walls) consist of rows of adjacent drilled
shafts. At this site, the proposed tangent pile walls will be used as retaining walls and bridge
abutments. Pile caps will be constructed to transfer the bridge loads to the tangent pile walls.
Loads transferred from the bridge deck into the proposed tangent pile walls would be resisted -
by both skin friction and tip bearing capacity acting against the shafts.

The tangent pile walls will consist of rows of drilled-in-place concrete shafts. Every other
concrete shaft is constructed as a reinforced structural concrete pile. The intervening piles are
constructed as low-strength “lean” concrete piles. The piles are drilled adjacent to each other
such that they touch each other and provide a continuous wall. The “lean” concrete piles are
offset behind the structural piles and the spacing of the structural piles is reduced slightly to
contain the “lean” concrete piles. Tangent piles are installed using conventional drilled shaft
methods. The construction sequence first involves installing a row of alternating piles
comprised of low-strength “lean” concrete. After allowing the lean concrete to cure
(minimum of one day), the remaining piles are drilled and backfilled with reinforced structural
concrete. Following curing, the soil is excavated from in front of the wall and a wall facing is
constructed in front of the tangent piles. The new bridge deck could be placed to span between
the two rows of tangent piles before or after the excavation operation in front of the walls is
begun. However, if the bridge deck is placed before excavating begins, the abutment support
details should be designed to permit lateral movement of the walls as the excavation is
completed. Otherwise, the bridge may act as a horizontal strut, preventing the lateral
movement necessary to reduce lateral pressures to the active state, which could overstress the
retaining walls.
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Lateral earth pressure diagrams to be used in the design of the tangent pile and soldier pile
walls are presented in Appendix G. Lateral support is presented in accordance with the design
methodology presented in the Bridge Design Manual. For the purposes of our design, we
have presented data for both braced and unbraced walls. For the unbraced situation, we have
assumed that both tangent pile and soldier pile walls will be allowed to deform up to 1 percent
of their unsupported heights. By allowing these walls to deflect, they may be designed to
resist active earth pressures. For the braced situation, we have assumed that the bracing
installed to help support the wall will limit the allowable deflection of the wall, making it
necessary to design the wall for higher lateral earth pressures (i.e. closer to the “at-rest”
conditions).

As shown on the lateral earth pressure diagrams, and per the Bridge Design Manual, the
Jateral earth pressure due to traffic surcharge loading is calculated using a uniformly
distributed load at the ground surface of 12 kPa (250 psf), multiplied by K, or an equivalent
fluid weight of 3.3 kPa (68 psf) (See Appendix G).

For the tangent pile walls, the active lateral carth pressures should be taken to act across two
pile diameters both above and below the base of the excavation for the tangent pile walls.. For
the soldier pile walls, the active lateral earth pressures should be taken to act across two pile
diameters below the base of the excavation. However, above the base of the excavation, the
active lateral earth pressures should be taken to act across the pile spacing to reflect the load
transferred from the lagging to the piles.

As shown on the lateral earth pressure diagrams, we recommend disregarding passive
resistance contribution from soils less than 1.2 meters (4 feet) below the base of the
excavation. For the tangent pile walls the resistance contribution from lean concrete piles
should not be used in the design and passive resistance should be taken to act over two tangent
pile diameters (structural concrete piles only). For the soldier piles walls the passive
resistance should be taken to act over three soldier pile diameters. A factor of safety of 1.5
should be applied to the passive earth pressure.

The lateral capacities of the tangent piles should be computed using the LPILE computer
program and the P-Y curve input parameters presented in Appendix F.

4.1.2. MSE Walls

Retaining walls approximately 1.9 meters (6.2 feet) high are planned for the side slopes of the
two northernmost detention ponds on the project site as well as the pond located northeast of
the intersection of H Street and SR 543. Preapproved proprietary MSE wall systems are
considered feasible for these locations. This includes both structural earth and welded wire
wall types.

Preapproved proprictary MSE wall systems are considered feasible on this project site. This
includes both structural earth and welded wire wall types. Wall proprietors should be
contacted prior to the ad date to be included in the PS&E. Design parameters shown below
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should be included in the General Special Provisions for both structural earth walls and
welded wire walls:

Soil Parameters Wall Backfill Retained Soil ~ Foundation Soil

Unit Weight kg/m3 (pci) 2080 (130) 2000 (125) 1920 (120)
" Friction Angle (deg) 38 36 0
Cohesion KPa(psf)  0(0) 0 (0) 2450 (500)
AASHTO AASHTO
Foundation Soil Load Group 1 Load Group VI
Allowable Bearing Capacity kPa (psf) 53 (1100} 88 (1830)
Acceleration Coefficient (g) N/A 0.20
Design Notes

(Not to be included in the General Special Provisions)

1. A traffic surcharge load of 12 kPa (250 psf) should be added when designing the

wall.

2. Internal and external stability are critical to the long-term performance of the

proposed wall. All MSE wall systems should meet the following requirements to

maintain adequate stability.

a. The wall should be placed on a level (horizontal) and firm foundation.

b. The base width of the wall (minimum length of reinforcement) should be

greater than or equal to 200 percent of the wall height.

¢. The top-reinforcing layer should be placed no lower than 0.6 meters (2 feet)

below the top of the wall.

d. Wall embedment should be at least 0.6 meters (2 feet).

e. A minimum horizontal bench 1.2 meters (4 feet) wide should be prov1ded

in front of walls.

f. Drainage structures should be located outside the reinforced zone where

possible. If drainage structures are planned within the reinforced zone, they

WSDOT GEOTECHNICAL BRANCH
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must be shown on the plan and profile sheets provided to the wall
proprietor so that they can account for the structures in their design.

The proposed MSE walls will be founded in medium stiff clay that extends approximately 3.3
meters (7 feet) below the base of the walls. Underlying this is soft clay extending to the base
of our subsurface explorations in this portion of the project site. Based upon our experience
with similar walls founded in cohesive clay, our opinion is that global stability is not an issue
for MSE retaining walls 1.8 meters (6 feet) high with these subsurface conditions.

We performed a settlement analysis for an allowable bearing pressure of 52.7 kPa (1100 psf)
acting on the subgrade beneath a 3.7 m (12 foot) wide footing. Based on the results of that
analysis, this additional load should result in approximately 50 to 100 mm (2 to 4 inches) of
settlement. Most of the settlement of the native clay deposit is expected to occur slowly,
taking many years to complete.-

4.1.3. Noise Walls and Cast-in-Place Retaining Walls

Noise walls that do not retain soil will be constructed along the western side of the proposed. .
project between Stations 1+282 and 1+500 as referenced to the L-Line. In addition, cast-in~ - -
place retaining walls may be considered for use where the retaining walls are less than 1.5
meters (5 feet) high and subsurface conditions make such a design feasible. Due to the
loose/soft nature of the soils, a special foundatjon design is required. We recommend that
both spread footing and drilled shaft foundation options be evaluated for feasibility in these
wall sections. We do not recommend the use of trench footings due to the difficult trenching
conditions expected in this portion of the project site. '

Due to the loose/soft nature of the soils at the project site, a special foundation design is
required for drilled shaft foundations. The lateral capacities of the drilled shafts should be
computed using the P-Y iterative method. The P-Y curve input parameters and lateral earth
pressures to use when evaluating the use of drilled shafts are presented in Appendices F and
G. We anticipate that some strain softening will occur during cyclic loading and have
provided both static and cyclic P-Y curve input parameters. Cyclic loads are those imposed
by repeated forces such as wind.

Due to the loose/soft nature of the soils at the project site, a special foundation design is
required for spread footings. These walls should be designed using an allowable bearing
capacity of 52.7 kPa (1100 psf).

The base of the footings for the proposed noise walls and cast-in-place retaining walls should
be embedded approximately 0.6 m (2 feet) below the final site grade. We performed a
settlement analysis for an allowable bearing pressure of 52.7 kPa (1100 psf) acting on the
subgrade beneath a 3.1 m (10 foot) wide footing. Based on the results of this analysis, this
additional load should result in approximately 50 to 100 mm (2 to 4 inches) of settlement.
Most of the settlement of the native clay deposit is expected to occur slowly, taking many
years to complete.

WSDOT GEOTECHNICAL BRANCH 10
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Footing subgrades should be prepared in accordance with Sections 2-06.3(1) and 2-09.3(3)C
of the Standard Specifications. We recommend this office be contacted during footing
excavation/subgrade preparation and/or drilled shaft construction to verify subsurface
conditions.

4.2. DRILLED SHAFT FOUNDATIONS

4.2.1. Axial Support

Tangent pile walls will be used to support the proposed roadway cuts and bridges at the D
Street intersection. At this intersection, the tangent piles should be designed as drilled shafts.
‘We understand design of the proposed bridges at the intersection of SR 543 and D Street will
be performed using AASHTO Load and Resistance Factor Design (LRFD) methodology. In
accordance with this methodology, we have provided axial capacities for nominal strength
(ultimate), service and extreme limit states on the charts in Appendix E. Foundation support
should only be considered for “structural” piles and not “lean concrete™ piles. For these
attached charts, we assume friction and bearing support only occur below the elevation of the
roadway crossing under the proposed bridges, and not from the top of the wall. These charts .
include nominal capacities for end bearing and skin friction resistance for 1.2-meter (4-foot)
diameter shafts. Shaft uplift capacity for the strength and extreme event limit cases can also
be taken directly from the capacity charts, where the unit uplift resistance is taken as equal to
the unit skin friction. Note that the capacity charts do not account for the net weight of the
shafts, which should be added as a separate load when sizing the shafts (for both compression
and uplift).

Resistance factors for bearing capacity and uplift for service, strength, and extreme event limit.
states are shown in Table 3 below:

Table 3 - Drilled Shaft Resistance Factors

Limit Resistance Factor ¢

State Skin Friction | End Bearing Uplift
Strength 0.65 0.50 0.55
Service 1.00 1.00 1.00
Extreme 1.00 1.00 1.00

After appropriate factoring (see Table 3 above) of the service and extreme event limit states
charts shown in Appendix E, 25 and 150 mm (1 inch and 6 inches) of settlement, respectively,
are required to mobilize these ultimate nominal capacities. Minimum tip elevations should be
determined using theses capacity charts and the required loading for the appropriate design
limit state. '
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4.2.2. Lateral Analyses

‘We understand lateral analyses of drilled shafts will be evaluated using the LPILE computer
program (Reese and Wang, 1989). P-Y curve soil parameters for the static loading case that
are to be used for LPILE input are presented in Appendix F. '

Group reduction factors for lateral load analysis should be used where drilled piers are spaced
closer than 5D, where D is the pier diameter and spacing is center to center. These reduction
factors should be applied to the cohesion and modulus of subgrade reaction values shown on
the P-Y curve input parameter tables. Figure 4.4.3-1 from the Bridge Design Manual should
be used to adjust the friction angle for group effects.

Table 4 - Reduction Factors for Group Effects

Pile Spacing Reduction Factor Reduction Factor
(Longitudinal Direction) (Transverse Direction)
6D ' 0.9 1.0 .
5D - 0.8 - 1.0
4D 0.65 0.9
D 0.5 0.8
2D 04 . 0.6

For the purposes here, the “longitudinal direction” applies to piers that are configured in the

direction of the applied lateral load (in a row parallel to the direction of load). The “transverse

direction” applies to piles configured in a direction perpendicular to the applied load.

4.3. DETENTION PONDS

The pond base elevations and the soil types observed at those elevations in the closest
subsurface explorations are presented in Table 5 below:

WSDOT GEQTECHNICAL BRANCH ‘ 12
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© Table 5 — Pond Bottom Elevations and Conditions

Pond Location Base of Pond Closest Boring Anticipated Soil
Elevation (m/ft) Type at Base of
Pond Elevation
NW of Boblett Sireet 20.2/66.3 TH-1-01 Fat CLAY, stiff, dark
Intersection grayish brown, moist,
, homogeneous
NE of Boblett Street | 20.3/66.6 TH-2-01 Elastic SILT, loose,
Intersection olive brown, moist,
homogeneous
NW of H Street 21.4/70.2 TH-3-01 Fat CLAY, mediom
Intersection stiff, gray brown,
moist, homogeneous
NE of H Street 21.9/71.9 TH-4-01 Fat CLAY, medium
Intersection ; stiff, grayish brown,:
_ moist, stratified -
W of T-Line at the 20.5/67.3 TH-10-02 Lean CLAY with
Border (WSDOT Sand, medium stiff,
Pond) ‘ dark olive, moist,
homogeneous
E of T-Line at the 21.0/68.9 TH-11-02 Sandy lean CLAY,
Border (City Pond) soft, olive brown,
moist, homogeneous

Based upon this information, the soils at the proposed pond bottoms will consist of clay with
varying amounts of sand and gravel. These soils are nearly impermeable and will provide no
infiltration or reservoir capacity. Based on these soil conditions, we recommend against
accounting for any infiltration capability at the proposed pond site. Pond side slopes without
retaining walls should be sloped no steeper than 4H:1V.

4.4. SIGNAL POLE, CAMERA POLE AND LUMINAIRE FOUNDATIONS

4.4.1. Signal Poles

We recommend that the proposed signal poles be supported on drilled shaft foundations
because of the loose/soft nature of the soils at the pole locations. The lateral capacities of the
drilled shafts should be computed using the P-Y curve input parameters contained in
Appendix F. We anticipate that some strain softening will occur during cyclic loading and
have provided both static and cyclic soil parameters. Cyclic loads are those imposed by
repeated forces such as wind. We do not anticipate any significant amount of soil liquefaction
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in the vicinity of the proposed signal poles during the design seismic event. Conseqﬁently, no
reduced seismic P-Y curve input parameters are provided in Appendix F.

4.4.2. Luminaire and Camera Poles

Where possible, we recommend proposed luminaire and camera poles be structurally attached
to the retaining walls. The axial load imposed by these poles is small enough that it may be
neglected in the design of the retaining walls. However, the lateral load should be added to
the lateral pressure diagrams as a point load during the design of the retaining walls.

The table in Appendix D contains information regarding the locations of the proposed
Juminaire and camera poles, where retaining walls and/or standard foundations may support
these poles. Where non-standard foundations are necessary (as indicated in Appendix D), P-Y
curve input parameters for drilled shaft foundations are presented in Appendix F. We
anticipate that some strain softening will occur during cyelic loading and have provided both
static and cyclic and P-Y curve input parameters. Cyclic loads are those imposed by repeated
forced such as wind. We do not anticipate any significant amount of soil liquefaction in the
vicinity of the proposed luminaries and camera poles during the design seismic event. .-
Consequently, no reduced seismic P-Y parameters are provided in Appendix F.

4.5. BRIDGE APPROACH SLABS

The Design Manual Section 1120.03(6) requires all bridges to have approach slabs unless.
approval for their deletion has been given. Based on the soil conditions at each approach-and
the use of deep foundations to support the end piers, we recommend the use of bridge
approach slabs for this project.

5. CONSTRUCTION CONSIDERATIONS

The proposed excavations for the roadways and detention ponds are expected to extend down

_ into the soft to very soft soils observed in the borings. These soils are wet and difficult to
excavate. Significant excavation and equipment mobility issues will be encountered during
earthwork operations. Soft wet subgrade conditions may prevent the use of wheeled
equipment as well as tracked equipment with standard tracks. Low ground pressure
equipment may be necessary to move and work on the exposed subgrade. Groundwater flow
from sandy zones in the excavations may be initially heavy. However, experience has shown
that these sandy zones are generally isolated from each other so the initial groundwater flow
generally decreases rapidly as the sandy zone drains. Long term flows from these sandy zones
are expected to be small. Much of the exposed subgrade will be located below the existing
groundwater table and the subgrade materials are expected to be highly moisture sensitive. To
minimize the potential for subgrade disturbance and constructability problems, we
recommend the final excavation and subgrade preparation be conducted during the drier
summer months. c
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To minimize settlement potential and constructability problems, we recommend the proposed
noise walls and MSE walls be built during the drier summer months. This is particularly -
important when preparing subgrade, which is located at/below the groundwater table and is
considered highly moisture sensitive. Unless excavation proceeds in the drier summer
months, dewatering and overexcavation will likely be necessary to prepare the foundation pad.
Tf this is the case, we recommend the footing subgrades be overexcavated 0.6 meters (2.0 feet)
below the base of the footing. Wall footing overexcavation, if necessary, should be performed
as described in Section 2-03 of the Standard Specifications. Overexcavations should be
backfilled with compacted Crushed Surfacing Base Course per Section 9-03.9(3) of the
Standard Specifications. We recommend this office be contacted during footing excavation
and subgrade preparation to verify subsurface conditions. Footing subgrade should be
prepared in accordance with Sections 2-06.3(1) and 2-09.3(3)C of the Standard

Specifications.

On site soils encountered during excavating are anticipated to have very high moisture and
will be difficult to reuse without sufficient reconditioning/aeration. Consequently, we
recommend against using on site soils as structural embankment fill or wall backfill. On site
soils should be disposed of off-site or used only in non-settiement sensitive areas, such as for .
landscaping.

Drilled shafts at the project site will require the use of temporary casing at all of the drilled
shaft locations because of the presence of very soft to soft/loose silts, clays and sands that are
susceptible to severe caving and displacement. We suggest that temporary casing extend at
least 3 meters (9.8 feet) into the dense sand Jayer (unit 4) underlying the soft/loose silts, clays
and sands observed in the subsurface explorations unless the drilled shaft is terminated above
that elevation. In that case, temporary casing should be used for the entire depth of the drilled
shaft. The minimum depth of temporary casing below the proposed roadway along the project
alignment is shown in Table 6 below:

Table 6 - Minimum Depth of Temporary Casing Below the Proposed Roadway

Retaining Wall | Starting Station | Ending Station | Minimum Depth | Reference
(m) (m) of Temporary Boring
Casing Below the
Proposed
Roadway m (ft)*
1 14612 (L Line) | 1+645 (L Line) 16.5 (54.2) TH-3-99
“ 14645 (LL Line) | 1+703 (LL Line) 15.4 (50.6) TH-4-99
2 1+728 (LL Line) | 1+786 (LL Line) 12.8 (42.3) TH-6-01
«“ 1+786 (LL Line) | 1+808 (LL Line) 16.5 (54.4) TH-2-99
3 1+651 (LR Line) | 14663 (LR Line) 14.3 (47.2) TH-12-99
“ 1+663 (LR Line) | 1+703 (LR Line) 0.4 (31.0) TH-11-99
4 14723 (L Line) | 1+785 (LR Line) 14.0 (46.0) TH-1-99
WSDOT GEOTECHNICAL BRANCH | 15
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Retaining Wall | Starting Station | Ending Station | Minimum Depth | Reference
(m) . (m) of Temporary Boring
' Casing Below the
Proposed
Roadway m (ft)*
4 1+785 (LR Line) | 1+793 (LR Line) 21.3 (70.1) TH-10-99
5 14500 (L Line) | 1+645 (L Line) 16.5 (54.2) TH-3-99
‘« 1+645 (L Line) | 14708 (I Line) 15.4 (50.6) TH-4-99
6 14724 (L Line) | 1+786 (LL Line) 12.8 (42.3) TH-6-01
« 1+786 (LL Line) | 1+882 (LL Line) 16.5 (54.4) TH-2-99
¢ 1+882 (LL Line) | 14947 (LL Line) 10.5 (34.6) TH-8-99
B 14947 (LL Line) | 14982 (LL Line) 12.6 (41.5) TH-8-01
7 1+501 (LR Line) | 1+563 (LR Line) 21.6 (71.1) TH-5-01
i 1+563 (LR Line) | 14663 (IR Line) 14.3 (47.2) TH-12-99
“ 1+663 (LR Line) | 14707 (LR Line) 9.4 (31.0) TH-11-99
8 14723 (L Line) | 1+785 (LR Line) 14.0 (46.0) TH-1-99 -
“ 1+785 (LR Line) | 14831 (T Line) 121.3 (70.1) TH-10-99 -
5 1+831 (T line) | 1+900 (T Line) 21.3 (70.1) TH-10-99
“ 14900 (T Line) | 1+949 (T Line) 14.5 (47.8) TH-7-01
10 14949 (T Line) | 14991 (T Line) 14.5 (47.8) TH-7-01
“ 14991 (T Line) | 24040 (T Line) 16.9 (55.5) TH-9-01

Because of the potential for seepage, soil disturbance, bottom heave, and caving, all shaft
excavations will need to be constructed using slurry, even those shafts with full depth

temporary casing. Water slurry may be used for those shafts with full depth temporary casing,

Mineral or polymer slurries should be used for those shaft excavations that extend below the
temporary casings. Caving is possible even in the dense to very dense soils (units 4 and 5)

underlying the soft silts and clays. Therefore, the contractor may need to take steps to prevent

caving in the dense to very dense soils (units 4 and 5).

The stability of temporary excavations is the responsibility of the contractor. We do not
anticipate shoring will be necessary at this site because of the location of the proposed bridge
and retaining walls in relation to the existing structures.

While cobbles and boulders were not encountered in the'bon'ngs, based on the geologic nature

of the soil units, cobbles and boulders may still be encountered in all soil units at this site.
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"'Moist, medium dense to very dense silty sand and gravel.
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‘Wet, very soft to soft clay and/or loose silt with varying amounts of sand and layers of loose sand.
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(2 Wet, medium stiff to very sfiff clay and/or medium dense silt with varying amounts of sand.-

@ Wet, very soft to soft clay and/or loose silt with varying amounts of sand and layers of loose sand.
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(B Wet, very dense sand with gravel and varying amounts of silt and clay and layers of hard sandy silt.
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Moist, medium dense to very dense silty sand and gravel.
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Wet, loose to dense sand with varying amounts of silt and clay and layers of medium stiff to hard sandy silt.
Wet, very dense sand with gravel and varying amounts of silt and clay and layers of hard sandy silt.
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Moist, medium dense to very dense silty sand and gravel. .
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Moist, medlum dense to very dense silty sand and gravel.

Wet, medium stiff to very stiff clay and/or medium dense silt with varying amounts of sand

Wet, very soft to soft clay and/or loose silt with varying amounts of sand and layers of loose sand.

Wet, loose to dense sand with varying amounts of silt and clay and layers of medium stiff to hard sandy silt.
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APPENDIX B - FIELD EXPLORATIONS

WSDOT GEOTECHNICAL BRANCH
SR- 543, SR-5 to International Boundary Modlflcatlons




FIELD EXPLORATIONS

The field exploration program for the project consisted of 21 exploratory borings. The first
phase of the site explorations (consisting of borings TH-1-99 through TH-4-99 and TH-8-99
through TH-12-99) was conducted between February 26, 1999 and September 9,1999. The
second phase of the site explorations (consisting of TH-1-01 through TH-9-01, TH-10-02, TH-
11-02 and TH-12-01) was conducted between November 6, 2001 and January 2, 2002.- The
approximate exploration locations are shown on the Site and Exploration Plans, Figures 3A
through 3G. Logs of the test borings are attached. These logs should be included in the contract
documents.

These borings were completed using four types of drill rigs. Four of the borings were complete
using a BK-81 skid mounted drill rig, three using a CME 45 skid-mounted drill rig, eleven using
a CME-850 track-mounted drill rig, and three using a CME-55 truck-mounted drill rig. The test
holes were advanced to depths between 9 and 40 meters (29.5 and 131.0) feet below the ground
surface using mud rotary drilling methods.

At each location, soil samples were obtained using a SPT (Standard Penetration Test) sampler, in
general accordance with ASTM T 206-87. SPTs are obtained by driving a 50 mm (2-inch)- .
outside diameter split-spoon sampler 450 mm (18-inches) into the soil with a 63-kg (140-pound)
hammer. The number of blows required to achieve each 150 mm (6 inches) of penetration is
recorded and the soil’s SPT resistance, or N-value, 1s calculated as the number of blows required
to achieve the final 300 mm (12 inches) of penetration. Each drill rig is equipped with an
automatic trip hammer to drive the split-spoon sampler. The automatic hammers on these two
rigs are rated at approximately 70 percent efficiency, as compared to approximately 60 percent
for manual hammers.

In addition to the SPT sampler, thin walled Shelby tubes were used to obtain soil samples at
selected depths in most of the borings in general accordance with ASTM T-207-96. The samples
are pushed into the soil using the hydraulics of the drill rig. Because they are pushed and not
driven, and are obtained using a thin walled sampler, they are relatively undisturbed and suitable
for strength and consolidation testing.

Following completion of the drilling program, select soil samples were then submitted to the
OSC Materials Laboratory for laboratory testing. '

The in-situ characteristics of the soils in five of the borings (TH-4-99, TH-8-99, TH-9-99, TH-
10-99 and TH-12-99) were evaluated at selected depths using a vane shear test, in general
accordance with ASTM T 223-96. This test consists of placing a four bladed vane in the
undisturbed soil and rotating it from the surface to determine the torsional shear resistance
required to cause a cylindrical surface to be sheared by the vane. This force is then converted to
a unit shearing resistance of the cylindrical surface. The results of these tests are shown on the
boring logs in this appendix and on Table B1 below:

WSDOT GEOTECHNICAL BRANCH 3
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Table B1 — Vane Shear Tests

Boring | Sample | Soil Type Soil Depth | Depth | Undisturbed Undisturbed
- No. No. Consistency | (m) (ft) Shear Shear
Strength Strength
(kPa) (psD
TH-4-99 | VS-4 | SILTwith | Mediun 4.9 16 - 70.6 1475
gravel Dense
TH-4-99 | VS-6 | SILT with | Very Loose | 7.9 26 12.0 250
occasional
- gravel
TH-4-99 | VS-12 Clayey Very Loose | 13.7 45 49.8 1040
SAND
TH-8-99 | VS-14 Clayey | VeryLoose | 10.4 34 38.3 800
Sand
TH-9-99 | VS-18 Sandy Soft to Very | 13.7 45 74.2 1550 .
Lean Soft |
CLAY :
TH-9-99 | VS-22 Sandy Soft 16.8 55 29.7 620
Lean
: : CLAY 5
TH-10- | VS-20 | FatCLAY | VerySoft | 15.2 50 47.4 990
99 with Sand
TH-10- | VS-28 Lean Very Soft | 21.3 70 100.5 2100 -
99 CLAY
with Sand
TH-12- | VS8-12° Sandy Soft to 8.8 29 50.3 1050
99 lean Medium
CLAY Stiff
TH-12- | VS-20 Lean Very Soft 14.9 49 29.7 620
99 CLAY
with Sand
WSDOT GEOTECHNICAL BRANCH 4
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The groundwater levels in the borings were measured at various times following completion of
the borings. A complete record of these measurements is shown in Table B2 below:

Table B2 - Groundwater Level Measurements

Boring Boring Boring Date Depth to | Depth to | Ground | Ground
Number | Elevation | Elevation Ground | Ground Water Water
(m) (ft) Water Water | Elevation [ Elevation
| (m) (feet) (m) | (feet)
TH-1-99 35.5 116.6 2/26/99 1.5% 50% - | 34.0% 111.6*
e “ “ 10/6/99 11.3 37.0 242 79.6
« « e 12/29/99 10.4 342 25.1 82.4
« “ « 2/3/00 10.1 33.2 25.4 83.4
« “ < 1/11/02 9.8 32.2 25.7 84.4
& e “ 3/15/02 9.6 31.6 259 85.0
TH-2-99 30.1 08.8 " ON/A No Data | NoData | NoData | No Data
TH-3-99 31.2 102.5 N/A No Data | NoData | NoData | No Data
TH-4-99 34.5 113.3 6/4/99 8.1% 26.7* 26.4% - 86:6*
¢ “ “ 10/6/99 11.3 37.2 23.2 © 761
“ “ «“ 12/29/99 10.4 34.2 24.1 76.1
“ « «“ 2/3/00 10.1 33.2 24.4 80.1
« g 1/11/02 10.1 33.0 24.5 80.3
TH-8-99 32.2 105.8 8/26/99 1.9% 6.1% . 30.4* 99.7%
“ « ¢ 9/9/99 2.7 8.7, 29.6 97.1
“ « “ -10/6/99 4.0 13.0, 28.3 92.8
«“ “ ¢ 12/29/99 1.5 49 30.8 100.9
“ ¢ “ 2/3/00 1.3 4.1, 31.0 101.7
“ “ « 11/20/01 1.4 4.5. 30.9 101.3
“ “ “ 1/11/02 1.4 4.7 30.8 101.1
TH-9-99 36.8 120.9 8/25/99 4.1% 13.3%* 32.8% 107.6*
TH-10-99 38.3 125.7 9/1/99 3.7% 12.1* 34.6* 113.6*
«“ “ “ 9/9/99 6.6 21.5 31.8 104.2
“« “ ¢ 10/6/99 7.9 25.8 30.4 99.9
¢ o * 12/29/99 9.4 30.7 29.0 95.0
«“ “ “ 2/3/00 9.0 . 29.6 29.3 96.1
“ « « 1/17/02 9.5 31.2 28.8 94.5
TH-11-99 36.8 120.8 9/7/99 10.2* 33.6* 26.6* 87.2%
TH-12- 333 109.1 9/9/99 11.2% 36.7* 22.1% 72.4%
99(1)
“ « « 10/6/99 9.9 32.6 23.3 76.5
“ “ “ 12/29/99 0.1 29.7 24.2 79.4
i « ¢ 2/3/00 8.8 28.9 24.4 80.2
« « « 3/15/02 8.2 26.9° 25.1 82.2
WSDOT GEOTECHNICAL BRANCH 5
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Table B2 - Groundwater Level Measurements (Continued)

Boring Boring Boring Date Depth to | Depth to | Ground | Ground
Number . . Ground | Ground Water Water
Elevation | Elevation Water Water | Elevation | Elevation |
(m) (fo) (m) (feet) (m) (feet)
TH-12- 33.3 109.1 9/9/99 45 14.6 28.8 94.5
99(2) ’
“ o « * 10/6/99 3.3 10.8 30.0 98.3
« “ “ 12/29/99 2.1 6.7 31.2 102.4
“ “ «“ 2/3/00 1.8 5.8 31.5 103.3
« “ “ 3/15/02 1.2 3.8 32.1 105.3
TH-1-01 21.3 69.7 11/20/01 0.8 2.6 20.5 67.1
“ “ “ 1/11/02 0.8 2.5 20.5 67.2
TH-2-01 21.6 71.0 11/20/01 0.6 2.1 21.0 68.9
“ « “ 1/11/02 0.8 2.6 20.9 68.4
TH-3-01 22.5 73.8 12/12/01 2.4% 8.0* 20.1% 65.8*%
TH-4-01 23.0 75.6 11/20/01 0.3 1.1 22.7 - T45
“ «“ ¢ 1/11/02 0.3 1.0 22.7 74.6
TH-5-01 26.8 87.9 12/20/01 4 9% 16.0* 21.9* 71.9%
“ « “ 1/11/02 1.3 4.4 . 25.5 83.5
TH-6-01 34.1 111.9 11/20/01° 5.2 16.9 - 29.0 95.0
TH-6-01 34.1 111.9 1/11/02 6.2 204 27.9 91.5
TH-7-01 29.4 96.4 N/A NoData | NoData | NoData | No Data
TH-8-01 28.6 93.8 N/A No Data | NoData | NoData | No Data
TH-9-01 | 28.6 93.8 12/19/01 4.3% 14.0% 24.3* 79.8*
« * e 1/11/02 2.2 7.3 26.4 86.5
TH-10-01 22.9 75.2 1/2/02 7.0% 23.0* 15.9% 52.2%*
TH-11-01 233 76.5 N/A No Data | NoData | NoData | No Data
TH-12-01 24.7 80.9 12/18/01 4.3% 14.0* 20.4% 66.9%
“ « “ 1/11/02 2.0 6.4 22.7 74.5

* Groundwater level data obtained at time of drilling.

Tn addition to the borings, three cone penetration tests, designated CPT-5, CPT-6 and CPT-7
were made at the project site. However, when the data from these tests were analyzed, 1t was
discovered that the data was inaccurate due to an electronic fault in the cone penetration test
equipment. Since the data is not usable, it is not reported in this technical memorandum.
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Washington State :
v’, Department of Transportation LOG OF TEST BORING
Job No. 0L-3500 SR 543 HOLE No. _ TH-1-99
proJECT _I-5fo International Boundary Sheet __1 of 5
Inspector Williams
Station 14736 (LR LINE) Offset 1.4 m Rt Equipment CME 45 w/ autohammer
Latitude Lonéitude Method Wet Rotary
Northing 323898.297 Easting  460847.909 Casing HWHGQ
Ground Elevation 116.6 (35.5 m) Start Date February 24, 1989 Completion Date February 26, 1999
= S Standard gl s o & =
g€ | E | o an SPT. |ZZ 8 m 5| §
% % 5 Peanetration Blows/6" % 2 I “'j ‘g’ Description of Material 2 g
0 5 o Blows/ft o) & E =] - 3 =
A = g o E 5 E
30 40
T T
| |
i [ i
] |
L | |
- - P
%
| - .l
- . 1
- | 1
] é
L I | V-
57 . 5 D-1 . 02/26/1999 | ? 7
I } 3 Clayey SAND, loose, gray, wet, homogenous, no HCL // 7,
7 1 | 5 reaction L / /
, L @) Length Recovered 1.5 f, Length Retained 1.5 ft 7 %
] I ' 7
b 2 Z
I é %
d ! | L
i L é é
L n
i ol 1 b2 | G5 | SC,MC=18%, PI=13 I é %
I i 4 MC | Clayey SAND, loose, gray, wet, Homogeneous, no HCI % /
103 I | 4 PI reaction —'_% /
| | 8) Length Recovered 1.5 ft, Length Retained 1.5 1t % /
i | a7
| 1
i | 47
N ! | .7 7z,
- a1
|
14 | ] I —% 7
P Z
: - - -
| | 1 D-3 Clayey SAND, very loose, gray, wet, Homogeneous, no % Z
L i |1 1 HCI reaction _/ /
15— : | 1 Length Recoversd 1.5 ft, Length Retained 1.5 t — f/
- @) é %
| L 7R
n L 7
5 L /% 7
_ wy
o 1
| - .
: ] Z %
|
I 1 D4 | s | sc,mc=20%, PI=13 f %
6 ! l 1 MC | Clayey SAND, very loose, gray, wet, Homogeneous, no _/ %
20 -
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Job No. 0L-3500 SR 543 HOLE No. _TH-1-99
prROJECT _ I-5 to International Boundary _ Sheet 3 of _5
= 8 g = 5 —=
£ E ® Standal:d SPT || 2 :2- " ‘g ) 5
£ | 5 Penefration . Blowse' (2|8 2| 8 3 Description of Material 2| §
E' D o Blows/ft (N) £ E 5 + E *g
= alv = U -
1 Length Recovered 1.5 ft, Length Retained 1.5t
M
2—14
T-15 1 D10 | GS | CL, MC=41%, PI=26
0 MC Lean CLAY with sand, very soft, gray, wet,
50— 1 Pl Homogeneous, no HCI reaction
(%)} Length Recovered 1.5 ft, Length Retained 1.5 ft
—16
1 8 D-11 GS ML, MC=21%
5 MC Sandy SILT, medium dense, gray, wet, Homogeneous,
55— 5 ho HCI reaction
{11 Length Recovered 1.0 #, Length Retained 1.0 ft
=
18 15 D12 | @5 | SM, MC=8%
13 MG Silty SAND with gravel, medium dense, gray, moist,
50— 9 Homogeneous, no HCI reaction
(22) Length Recovered 1.3 ft, Length Retained 1.3 ft
—18
T 8 D-13 Silty SAND with gravel, medium dense, gray, moist,
11 .| Homogeneous, no HCI reaction
65— 1 ‘Length Recovered 1.0 ft, Length Retained 1.0 ft
22
20 (22)
21
8 14 Silty SAND with gravel, medium dense, gray, moist,
15 Homogeneous, no HCI reaction
70 -
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Washington State
ing
"7’ Department of Transportation LOG OF TEST BORING
Job No. 0L-3500 SR 543 HOLE No, _TH-1-99
PROJECT _ -5 to International Boundary Sheet _ 4 of__5
= Standard 8&lg =z s =
g | E| o . i -G | B
£ e 5 Penetration Blows/e’ | 2| 2 @ L Description of Material % E
[ i o Blows/it N EIE S = 5 E
a] = () a e (% i=
20 30 40
i i i 11 Length Recovered 1.0 it, Length Retained 1.0 ft
i (26)
| | ]
] | | |
| | |
i I |
—22 ! ! |
| | |
i | | f
| | 1
| I } |
1 L »T 23 D5 | @S | SM, MC=0%
1 | | 28 MC Silty SAND, dense, gray, moist, Homogeneous, no HCI
75— | | [ 24 reaction
23 I I ] 52} Length Recovered 1.0 ft, Length Retained 1.0 it
| | | '
) | | |
I | |
- ! | |
r | I |
| i |
i | | |
| | |
24 I ‘L
- >
1 ! : > 16 D-1g Silty SAND, very dense, gray, moist, Homogeneous, no
| i ! a7 HCI reaction
80— I | I 28 Length Recovered 0.8 it, Length Retained 0.8 1t
L | | | (65) .
| | | |
| | |
! ! ll
425 i |
- I
| | |
. | | |
I | |
r I ! [
} : } T s0/4" [ X D17 Silty SAND, very dense, gray, moist, Homogensous, no
I | | (50/4" HClI reaction
85— I I | Length Recovered 0.1 fi, Length Retained 0.1 ft
28 R
J1 ! ! l
| | |
| | |
4 | | I
| ] [
| | |
- .
I o
| | I 50/4" [Bn| D-18 Silty SAND, very dense, gray, moist, Homogeneous, no
: : : (50/4™) HCI reaction
0— | | | Length Recavered 0.2 ft, Length Retained 0.2 ft
I I |
4 I i |
: | i
| I
128 I
! [ ]
] I |
7 | i |
L | | |
i | | | PY
| | 1 504" [l D-19 Silty SAND, very dense, gray, moist, Homogensous, no
]‘ % ! (50/4"} HCI reaction
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Job No. 0L.-3500 SR ___ 943 HOLE No. _TH-1-99
PROJECT _1-5to International Boundary Sheet __ 5 of 5
= | E Standard wr |Blg3 Bl =
= = £ . F- ] [
£ @ 5 Panstraticn Blows/g" | & | 3, ﬁ | B Description of Material '§ E
53 £ T Biows#ft BiE S|~ 3 5
a 2 N |5 8E e =
. W [0}
20 30 40
—29 o Length Recovered D.2 ft, Length Retained 0.2 ft =
] | |
7 | I | i
| ! |
I ! | | LT
[ i ]
| | |
1 L '
30 o
! l‘ Il * souar 2R D00 Silty SAND, very dense, gray, wet, Homogeneous, no LL L J
| | 1 (50/4") \HCI reaction [
100—- I I | Length Recovered 0.1 1t, Length Retained 0.1 1t — -
| | |
i | ] | .
I | | End of test hole boring at 99.3 ft below ground elevation.
st L .
! [ ] This is a summary Log of Test Boring. SoillRock: -
i | | descriptions are derived from visual field identifications’.
4 : I : and laboratory test data. ‘ -
| | |
- I | | r
.
i
105——32 1 | I — —
| | |
B | | i L
| | |
. | ! § -
i I ! 1 L
| | |
| | |
- | ] I -
| | §
7 ! I | r
.
10— | I | =
| | |
i | | | L
! ! |
—34 ! \ | =
N I | | -
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al | | | o
| I ]
I ! |
7 I | | i
o
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Job No. 0L-3500 SR ___ 543 HOLE No. __TH-2-99
PrOJECT _ 5 to International Boundary Sheet 1 of 5
Inspector Williams
Station 1+843 {LL LINE) Offset 0.3 mRt. Equipment CME 45 w/ autohammer.
Latitude Longitude Method Wet Rotary
Northing 324006.029 Easting 460818.166 Casing * HQ
Ground Elevation _98:9 (30.1 m) Start Date __February 26, 1999 .Completion Date __February 27, 1999
e | £, Standard wr & 23 TR
s " = Penstration Blows/&" | @ HE-R y—- . 2 £
2 5 3] 2iapls 3 escription of Material s g
@ 5 T Blows/ft oy | E E 3 = 3 5
i = 20 30 40 3% = ~ 5| =
T T T
| [ |
| | | |
| | | i
L | | ! 4
N | [ ] L
I ! I
| I |
. I i | L
—1 I I | —
| | |
Lol 2 D-t Sandy Elastic SILT with gravel, locse, gray, wet, . I
| | 1 3 Homogeneous, ho HC] reaction ‘
5— | | I 3 Length Recovered 0.1 ft, Length Retained 0.1 it —
R )
A | I | L
i i |
—2 | | | —
N | | | L
| | |
| | ]
1 [ I I =
! ! | 7
1 I ! |
L 0 D2 | es [SC,MC=24%, PI=15
- | | [ 1 MC Clayey SAND, very loose, gray, wet, Homogeneous, no
10— | | l 2 P HCI reaction —
| | 1 (3} Length Recovered 1.5 ft, Length Retained 1.5 ft
N I | I L
! ! |
i ! ] . 7
- | I | i
| [ |
| [ |
-4 | | | -
| | ] '
i [ I I
11 11 : 1 D3 | GS | SC-SM, MC=16%, Pl=4 ’
L | | | 1 MC Silty, clayey SAND, very loose, gray, wet, Homogeneous, 1
15— | | | 1 Pl no HCl reaction —
| | | (2) Length Recovered 1.5 fi, Length Retained 1.5 1t
N | | | -
| | ]
_.5 —_
| | 1
. ! ! | -
| i |
I | |
T | [ | o
] | |
N | | ]
I | | 0 D-4 Elastic SILT with sand, very loose, gray, wet,
i B ! % ! 1 Homogeneous, no HCI reaciion _
20
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Job No. 0L-3500 SR 543 HOLE No. _TH-2-89
PROJECT _ I-5 to International Boundary Sheet __ 2 of 5
z Standard A |
g | E | o ndar SPT (&= 8 » T| @
5 & 5 Penefrafion Blows/6" | 2| & @ LI Description of Material g g
[in) o o Blows/ft (N) £ tEn =] = g b
[ s 3| & = b =
2 Length Recovered 1.5 ft, Length Retained 1.5 ft
3)
g7 Fo—
i 0 D-5 Fat CLAY with sand, soft, gray, wet, Homogeneous, no
- 1 ' HCI reaction -
25— 1 Length Recovered 1.5 ft, Length Retained 1.5 ft —
(2}
__8 I~ ]
] 0 D-5 GS GL, MC=27%, PI=11
—e 0 MC Sandy lean CLAY, very soft, gray, wet, Homogeneous, no =
10— 0 P1 HCI reaction —
(1)} Length Recovered 1.5 ft, Length Retained 1.5 ft
e L
7 0 D-7 Fat CLAY with sand, soft, gray, wet, Homogeneous, no
r 0 HC! reaction ]
35— 1 Length Recovered 1.5 ft, Length Retained 1.5 ft —
)
T T
IR 12 0 D-8 Fat CLAY with sand, stiff, gray, wet, Laminated,Fissured, _
7 no HCI reaction
40— 7 Length Recovered 1.5 ft, Length Retained 1.5 ft —
(14)
—13 . ]
1 0 D8 | GS | SC, MC=21%, Pl=14 4
0 MC Clayey SAND, loose, gray, wet, Homogeneous, no HCI

45
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Job No. 0L-3500 _ SR 543 HOLE No. _TH-2-99
PROJECT __I5 to International Boundary Sheet __ 3 of 5
1] . e
g | E Standard seT (S22 8| | B
£ | Penetration Bows/e*| 2| 2 3 | § 8 Descriptiar: of Material 3| 5
@ W Blowsfft ™ |E E 3 L 3 B
=] s gl & = & =
| 9 Pl reaction
. ! Q) Length Recovered 1.5 f, Length Retained 1.5 it
=41
I
| |
i I |
| |
- | |
4 | |
| !
| I
I—15 % : | 13 D-10 Gs SM, MC=11%
| | ) 28 MC Silty SAND with gravel, very dense, gray, wet,
50— I | I 33 Homogeneous, ho HCI reaction
| | I 81) Length Recoverad 1.5 ft, Length Retained 1.5 ft
L | | |
7 | ! |
| I |
i | [ |
I | |
—18 I | !
- i | ]
| | |
| I |
r : % - II > 10 D-11 Silty SAND, very dense, gray, moist, Laminated, no HCI
| | | 22 reaction
55— | | I 50 Length Recovered 1.0 ft, Length Retained 1.0 1t
I . 72 '
=17 I | |
| | |
| | |
- | ! {
L | I |
| i |
- I | i
| | |
| | |
T8 I R0 SR D12 Silty SAND, very d t, Laminated, no
| | | : , very dense, gray, wet, Laminated, no HCI
| { I 35 reaction
60— | 1 | 44 Length Recovered 1.0 ft, Length Retained 1.0 it
R 79)
N I | |
i | |
| | I
. | | |
—19 | | |
| [ |
. | I |
I | ]
! | |
T I 177% 5 p-13 | si ' i
- ilty SAND, very dense, gray, moist, Homogeneous, no
| I : 36 HCI reaction
65— : : | 48 Length Recovered 1.0 ft, Length Retained 1.0 ft
20 Lo (®4)
N ! I 1
| | |
I | |
. | | |
i [ | |
| | |
b | | !
.
J—21 | | |
| | |
| | |

70



LOG OF TEST BORING
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A )
T Washington State
L / ’ Department of Transpertation
Job No. 0L-3500 SR 543 HOLE No. __TH-2-99
PROJECT _ I-5 to International Boundary Sheet _4  of 5
L] a =
g | E | o Standard spT |Sl2 S . £ &
£ @ 5 P;Tetr::ﬂpn Rlows/g" | 2 < o E E Descripticn of Materia! '§ 5
g 3 i ow {N) § E = g 2
20 30 40
| T T
B | | ] i
| | I
7 | | | i
| | |
i ! I I L
—22 i | | —]
I | |
- | | | -
] | ¢
i | | ] i
T »T 30 D44 | GS | SP-SM, MC=20%
] ] I 38 MC Poorly graded SAND with silf, very dense, gray, moist,
75— ] | I 45 Homogeneous, no HC! reaction —
|53 I I I (83) Length Recovered 0.9 ft, Length Retained 0.9 # -
| | |
7 ] ! ] i
I | |
4 | | | L
r ! [ | ]
| I |
i | ! [ 3
| I | !
|—24 | | § |
. | | | >>4 26 D-16 - - n
| I | - Silky SAND, very dense, gray, moist, Laminated, no-HCI
| I | 44 reaction
80— ] | | (gg) Length Recovered 1.0 ft, Length Retained 1.0 ft —
B | I | 7
| | | | L
| I i
B
25 -
| I
] | [
. j I | r
| | |
- | | ] 7
i I 1>>9 o D-17 Si i i
| | | - ilty SAND, very dense, gray, moist, Homogeneous, no
| | | 30 HCl reaction
85— i | | 40 Length Recovered 0.8 ft, Length Retained 0.8 ft —
26 : ] | (70) —
i I | | L
| | ]
| | |
- | | | -
I | I
! | i
‘ R '
|
2 I A N
| | | 50 x D-18 Silty SAND with gravel, very dense, gray, moist,
I : ll (50) Homogeneous, no HCI reaction
80— 1 | | Length Recavered 0.3 ft, Length Retained 0.3 ft -
! ! |
4 | ! | L
.
|
2 [ I -
| | |
! I |
7 ! ! [ i
L | | ] 7
i | | | P _
] | | 30 D-19 Silty SAND with gravel, very dense, gray, mojst,
I : : 50 Homogeneous, no HCI reaction
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SOIL OL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GBT 8/6102,1:13:26 P8

Washington State

Al
/4

Department of Transporiation

LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. _TH-3-99
prOJECT _ I-5 to International Boundary Sheet __1 of_ 9
Inspector Williams
Station 1+593 (LL LINE) Offset 3.7mlt. Equipment CME 45 wl autohammer
Latitude Longitude Method Wet Rotary
Northing 323756.344 Easting  460818.838 Casing HW/HQ
Ground Elevation _102:5 (31:2 m) Start Date __March 1, 1999 Completion Date March 2, 1999
w| . T -
) E o Standard SPT E 2 E " § g
£ g % Penetration Blows/6" | & £ o ﬁ = Description of Material b= S
g B o Blows/ft Ny £l E B = 3 :
= gl o = & =
a0 40
I T
I 1
| | N
] | |
L I | i
J \ | L
| 1
| |
A ] | L
1 I | =1
| |
- l ] -
| |
L . L
5 b 7 D4 | GBS | SM, MC=9%
“ I 7 M Silty SAND with gravel, medium dense, brown, wet,
- l ' 12 Homogeneous, no HC| reaction -
L : : {19) Length Recovered 0.8 ft, Length Retained 0.8 ft |
- I ] L
I |
| |
. | | -
i ! |
| |
— | | =
i i
2 I ' —
! ] 3 D2 G5 | SM, MC=18%
i | 4 MC | Silty SAND, medium dense, brown, wet, Homogeneous,
. L 7 no HCI reaction L
i } l& (10 Length Recovered 0.8 ft, Length Retained 0.8 ft i
. 1 | o
I |
-
4 I - —
’ ! I
| |
i | | L
| |
15— . — ]
| | 11 D-3 GS SM, MC=15%
| | 1 MC Silty SAND with some seashells, medium dense, gray,
4 | | 14 moist, Homogeneous, no HCI reaction -
5 : || (25) Length Recovered 1.0 f, Length Retained 1.0 ft -
4 | I L
I I
| |
- I I - -
! |
i | i
‘ B
I L




SOIL OL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:26 P8

Washington State
'7’ Department of Transportation LOG OF TEST BORING
Job Ne. 01.-3500 SR __ 543 HOLE No. _ TH-3-99
pPrROJECT _I-5to International Boundary Sheet __ 2 of _5
O . 5
g | E| Standard SPT |Z|2 2 ” | %
£ F 5 ng]‘e'fratm" Blows/s'| 2| & @ L Description of Material = _g
) 5 a ows/ft ) £ % =] - 3 0
o = gla & 5| =
0 20 30 40
! } . 3 D-4 Sandy Elastic SILT with gravel and some seashells,
[ | ! | 2 | A -
| | 1 | oose, gray, moist, Homogeneous, no HCI reaction
- l | | | (5) Length Recovered 1.0 ft, Length Retained 1.0 ft
I [ I B 8 T
) NI I A
| | | [
I ] I |
A7 N R -
] | i [
| I | |
- ! | i I
] [ | [
B | | | 1 . 7
= : : ‘i : 3 D5 | GS | SC, MC=17%, PI=12
| | | | 2 MC Clayey SAND, loose, gray, wet, Homogeneous, no HCI
4 | | | | 4 Pl reaction
—8 k | | | (8) Length Recovered 1.5 ft, Length Retained 1.5 it ]
i I ] I ]
| | | |
| | i |
=4 | | | | 7
! I | [
I [ | §
1 L
N ° T
! \ | | 3 D-6 Sandy Elastic SILT with gravel, loose, gray, wet,
ll | } } 3 'Homogeneous, no HCI reaction
4 | ‘ | | (;) Length Recovered 0.1 ft, Length Retained 0.1 t |
I ! | |
i | ! | |
o
|
e Lo
| | | |
| i | |
4 | | | |
- ] I | ] .
45| N :
| | ! | 1 D-7 Fat CLAY with sand, soit, gray, wet, Homogeneous, no
| | i | 2 HClreaction
S { ‘I : ll 2 Length Recoverad 4.5 ft, Length Retained 1.5 ft _
(4}
] [ I I
- | | [ |
| | ! |
L | ! | | E
. I | | [
I [ | !
I ] I I
7 | | ! |
12 [ | i | 7]
40— ! | [ | .
) | | l 0 D-8 GS SC-SM, MC=22%, PI=7
| | | 1 1 MC | Silty, clayey SAND with some seashells, very loose, gray,
4 | | ! | 1 PI wet, Homogeneous, no HCI reaction s
: |1 1| } ) Length Recovered 1.5 ft, Length Retained 1.5t
- | I | [
I | | ]
—13 | | | | ]
7 | | | |
| | | |
i R N B
L | I | 1 J
| | | |
L s I B B
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A
Washington Stale
'7’ Deparltr;genr’: of Transportation LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. _TH-3-99
PROJECT _I-5 to International Boundary Shest __3 of _5
= € o Standard SPT E;J g3 *E E
= < = Penetration Blows/6" | 2| & % E % Description of Material é £
g‘ 2 & Blows/t ™) gl E ‘é = 3| &
= S\ 51 £
0 20 30 40 @
: el I 1 D9 Fat CLAY with sand, soft, gray, wet, Homogeneous, no
- — | 2 HCl reaction
14 e ] 2 Length Recovered 1.5 ft, Length Retained 1.5 ft
T — | ) .
|
|
|
|
!
i
|
|
|
; 0 D10 | 68 [ CL,MC=33%, Pi=15
i 0 MC Sandy lean CLAY with some seashells, very soft, gray,
| 1] Pl wet, Homogeneous, ne HCI reaction
| {6)] Length Recovered 1.5 ft, Length Retained 1.5 ft:
|
I
!
|

0 D-11 Fat CLAY with sand, stiff, gray, wet, Homogeneous, no
4 HCl reaction

11 Length Recovered 0.4 i, Length Retained 0.4 ft

{15) :

D12 GS SC, MC=20%, PI=8

MC Clayey SAND, loose, gray, wet, Homogeneous, no HCIl
PI reaction

‘| Length Recovered 1.0 ft, Length Retained 1.0 ft

Wb A
x

20 D-13 Silty SAND with gravel, dense, gray, moist,

24 Homogeneous, no HCI reaction

3 Length Recovered 1.0 &, Length Retained 1.0 ft
(55)




Al
Washington Stat
'7’ D:partn%e?'n‘t ofiitl‘n;nsportation LOG OF TEST BORING

SOIL OL3500 15 TO INTERNATIONAL BOUNDARY.GPJ SOILGDT 8/6/02,1:13:27 '8

Job No. 0L-3500 SR 543 HOLE No. _ TH-3-29
PROJECT _I5 to International Boundary Sheet __ 4  of _5
= Blg ~ 5 -
€ E © Standal:d SPT | > 2 g - -g =
ﬁ. g “é Penctration Blows/g" %_ % o | B ﬁ Description of Material B 5
2 Blows/ft g~ F 31 B
& 0 o N (s 2 Bl £
= DA U] -
* 50 D-14 Silty SAND with gravel, dense, gray, maoist,
- (503 Homogeneous, no HCI reaction
- Length Recovered 0.5 ft, Length Retained 0.5 ft
Tz
75— L - .
30 D-15 Silty GRAVEL with sand, subrounded, dense, gray, wet,
—23 50 Homogeneous, no HCI reaction
4 (50) Length Recovered 0.2 ft, Length Retained 0.2 ft
24
— >
80 | >>¢ 30 D-18 Silty GRAVEL with sand, subrounded, very dense, gray,
30 wet, Homogeneous, no HCl reaction
- 50 Length Recovered 0.8 ft, Length Retained 0.8 ft
(89}
—25
— >>l
7 30 p17 | es [GP,MC=10%
32 Me Poorly graded GRAVEL with sand, subrounded, very
4 39 dense, gray, wet, Homogeneous, no HCI reaction
{71) Length Recovered 1.0 it, Length Retained 1.0 ft
—27
90— L 4 - -
- 50 x D-18 Silty GRAVEL with sand, subrounded, very dense, gray,
50) wet, Homogeneous, no HCl reaction
e Length Recovered 0.3 ft, Length Retained 0.3 ft
28
95 %
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Washington State
'7’ Department of Transportation LOG OF TEST BORING
Job No. 0L-3500 SR ___ 543 HOLE No. __V¥H-3-29
PROJECT _ 15 to International Boundary Sheet __ 5 of_ 5
= = Standard .SF‘T § g s % I
= = -9 . [ ]
£ 2 5 Penetration Blows/g" | 2 2 E ﬁ % Description of Material % E
o 5 o Blows/ft ™) £l E 3 = 3 =
o = S ﬁ = & E
10 20 30 40
=29 |y i i i i + 50 D-19 Silty GRAVEL with sand, subrounded, very dense, gray, ]
b \ | | | | (50) wet, Homogeneous, no HCl reaction
- ' | | l Length Recovered 0.3 ft, Length Retained 0.3 ft -
ol e | I ! | '
I » Y ! | | I 7
. | | | ]
. | | | I
4 > I | | | | =
a0 ] | | | —
| ! ! |
. .| Y. [ S A
4 A } | | ]
100 - | | ] I
r A ' ' ' ' 56 B-28 \No Recovery A
. : 11 L li End of test hole boring at 100.2 ft below ground elevation.
31 % : l } This is a summary Log of Test Boring. Soil/Rock™ . -
7 | i | | descriptions are derived from visual field identifications
i I | I and laboratory test data.
. [ ! I |
- ! | b 1 -
| | | |
- | | | |
| | | I
105——32 : % % l; —
I i i |
i | | | |
| | | |
- | | | I -
i | ! | !
l | I I
! | I |
- | | | |
—33 | | | [ =
| [ | |
7 I I I ]
1 | : |
L | I i
o= I T B
| | | |
J | ! [ |
[ | ! |
—34 I | | ! =
- I | | |
| | | |
J | | |
1 | I ! ] i
! | | I
! | | |
7 | ] | I
.
—35 ! hn
118 T
! | | I
. i | | i
N | | | |
[T I B i
. | I ! |
! | | |
| | | |
38 | | [ | —
| I | |
i | ! [ 1
I i I !
! | I |
L 120 ] L | | .




A | |
Washington State
v" D:par[tnngenr; of Transportation LOG OF TEST BORING

JobNo. _ OL-3500 SR __ 543 HOLE No. _ TH~4-09

PROJECT _ I-5 to International Boundary Sheet 1 of _5

Inspector ~ TONY PITTELKAU

Staticn 1+697 (LL LINE) Offset 2.5mLt. Equipment BK-81 w/ autohammer '

SOIL OL350C I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:28 P8

Latitude Longitude Method Wet Rotary
Northing 323860.046 Easting  460818.154 Casing HWX27 HQX102
Ground Elevation _113:3 (34.5 m) _ Start Date __June 1, 1999 Completion Date June 4, 1989
€ E o Standard SPT é—: % 'Zg . 2 £
£ E B Penetration Blows/s" | 2| 5. @ |38 Description of Material %é 5
2 B o Blows/it ™) E|E 3 = 3 ®
_.1 —
9 D-1 GS SM, MC=17% .
24 MC Silty SAND with silt layers and FeO staining, very. dense,
5— 38 olive brown, moist, Laminated, no HCI reaction —
(62) Length Recovered 1.5 ft, Length Retalned 1.5 ft
__2 pa—
U2 | MC | MC=15% '
| 5 A \SU-:ZA}SILT with gravel, gray,wet, homogeneous, no HCI [ n
10— B eaction o
c SC, MC=13%, PI=10
(U-2B)Clayey SAND, dark gray )
7 7 D=3 MC=13% . B
- 8 -\(U-2C) { 1
i 10 Length Recovered 1.0 ft, Length Retained 1.0 ft L
(18 SILT with gravel, medium dense, gray, moist,
Homogeneous, no HCI reaction
14 Length Recovered 1.5 it, Length Retained 1.5 ft o
-4 GS MC=22%
L AB MC \(U-4A) SILT with gravel, gray, moist, Homogeneous, no /‘ |
15— CcD Pl HCIl reaction —
EF \CL. MC=17%, PI=15 j
(U-4B) Sandy lean CLAY
7 V5-4 SC, MC=17%, Pi=13 i
—5 W (U-4C) Clayey SAND, dark gray ‘ —
i 5C, MC=16%, PI=14 L
{J-4D) Clayey SAND, dark gray
2 D5 GS Length Recovered 2.0 ft, Length Retained 2.0 ft
—- 3 MC Undistured shear strength=70.6kPa(1475psf) - -
3 PI SC, MC=19%, PI=11
| {6) Clayey SAND, loose, gray, moist, Homogeneous, no HCI1
reaction
g Length Recovered 1.5 ft, Length Retained 1.5 ft ]

20



SOIL OL3500 [-5 TO INTERNATIONAL BOUNDARY.GPJ SOILGDT 8/6/02,1:13:28 P8

Washington State 'e) S ORING
'7’ Depariment of Transportation LOG OF TESTB IN
Job No. 0L-3500 - S8R 543 HOLE No, __TH-4-29
PROJECT _ I-5 to International Boundary Sheet _ 2 of 5
— qﬁ’. 3 = & -
z £ ° Standal:d ) SPT | > 2 g- - N g =
£ o H Penetration Blows{6" | 2 a3 L Description of Material 5| E
= S| @ = o -
+—7
U-g GS MC=21%
- AB MC \(U—GA) SILT with occasional gravel, gray, wet, j
25— cD Pi Homogeneous, no HCI reaction
EF CL, MC=22%, PI=20 [
1(U-BB) Lean CLAY with sand
s %SC, MC=21%, P!=18
(U-BE) Clayey SAND, dark gray
i CL, MC=21%, Pi=15
(U-6F) Sandy lean CLAY, dark gray
VS8 Length Recovered 2.0 ft, Length Retained 2.0 ft+... :
4 m S 6/4/99
Undistured shear strength=12.0kPa(250psf)
1 D-7 GS CL, MC=22%, Pl=15
T 1 MC Sandy lean CLAY, soft, gray, wet, Homogeneous, no HCI
9 1 Pl reaction .
30— (2) Length Recovered 1.5 ft, Length Retained 1.5 #t
1o -
u-8 1/11/02
No Recovery
35 1 DS | GS | SC, MC=25%, PI=11
1 MG Clayey SAND, very loose, gray, wet, Homogeneous, no
411 2 Pl HCI reaction, undisturbed missed due to shoe shatiering. -
(@ Length Recavered 1.5 ft, | .ength Retained 1.5 ft
U-10 GS | SC-8M, MC=20%, PI=5 :
AB MC ‘\(U-10A) Silty, clayey SAND, gray, wet, Homogeneous, no /‘
- co Pl HCI reaction.
12 EF MC=19% (U-10B) SILT with gravel /-
\SM, MC=20%, PI=3 (U-10C) Silty SAND, gray /]
40— 2 D-14 CL, MC=26%, PI=13 {J-10D) Sandy lean CLAY, dark I
2 gray
1 2 MC=18% {U-10E)
{4) MC=20% (U-10F)} j
Length Recovered 2.0 ft, Length Retained 2.0 ft
- SILT with gravel, loose, gray, wet, Homogeneous, no HCI
reaction
—13 Length Recovered 1.5 ft, Length Retained 1.5 ft
U2 GS SC, MC=30%, Pl=21
AB MC {U-12B) Clayey SAND, dark gray, wet, Homogeneous, no
4 cD Pl HCl reaction
o EF SC, MC=34%, PI=37 - j
45 (U-12C) Clayey SAND, dark gray il
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Washington State LO FTEST ]
ingion 0 R
'7’ Department of Transportation G TEST BORING
Job No. 01.-3500 SR 543 HOLE No. _TH-4-99
PROJECT _ |5 to International Boundary Sheet __ 3 of 5
e | ' Standard R E| g
= @ = Peneiration blu 2| o &8 . 2 £
=3 g ] Blowsie"| 2|5 o| & & Description of Material s 3
@' b o Blowsift ™ E{E S = 3 2
o = glé & 5| =
V512 iCL, MC=31%, PI=18 J
(U-12D) Sandy Lean CLAY
14 CH, MC=38%, PI=49 ]
(U-12E) Sandy fat CLAY, dark gray
2 D-13 Length Recovered 2.0 ft, Length Retained 2.0 ft [
7 2 Undistured shear strength=49.8kPa(1040psf)
_ 2 Sandy SILT, loose, gray, wet, Homogeneous, no HCI 4
| {4} reaction
U-14 Length Recovered 1.5 t, Length Retained 1.5 ft
AB ML, MC=24%
115 ch {U-14A) Sandy SILT, gray, wet, Homogeneous, no HCI ]
EF reaction
50 Length Recovered 2.0 ft, Length Retained 2.0 ft
1 D-15 Sandy SILT, locse, gray, wet, Homogeneous, ho HCI
3 reaction
a4 7 Length Recavered 1.5 ft, Length Retained 1.5 {t T
(10}
’ 1 D-16 Sandy SILT, loose, gray, wet, Homogeneous, no HC1
2 reaction -
- 3 Length Recovered 1.5 ft, Length Retained 1.5 ft _ °
5) X
55— — :
__17 h— T
T 5 D-17 Well graded SAND with gravel and cobbles, dense, gray, Lo Lo
35 wet, Homogeneous, no HCl reaction I I
4 48 16 Length Recovered 1.5 &, Length Retained 1.5 1t e
(51) - s
60— — [
St R =R
) 11 p-18 Well graded SAND with grave! and cobbles, dense, gray, :
18 wet, Homogeneous, no HCI reaction DO o
- 20 Length Recovered 1.0 ft, Length Retained 1.0 ft I
(38) R
65— -
—20 _‘:*:
T 9 D19 | G5 | SM, MC=11% -
3 M Silty SAND with gravel, loose, gray, wet, Homogeneous, R
—21 6 no HCI reaction 1
)] Length Recovered 2.0 ft, Length Retained 2.0 ft o

70




N '
Washington State
'7’ D;fal!trgent of Transportation LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. _ TH-4-99
pPrROJECT _ |5 to International Boundary Sheet _ 4 of 5
[+ 1] . T
=y g © Standsu:d SPT Ig g "ZD-‘ . .§ -u:-;
£ £ B Penstration Bows/6"| 2|8 | 8 3 Description of Material | §
2 g o Blows/ft (N) E E é = 5 E
. 0 [42] o =

SOIL 01,3500 -5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GOT 8/6/02,1:13:29 P8

Pila s o o ¢ ¢ & &

Length Recovered 2.0 it, Length Retained 2.0 it -

B s e e w SRR

D-20 Well graded SAND with gravel and cobbles, medium
dense, gray, wet, Homogeneous, ho MCI reaction

Homogeneous, no HC reaction -
Length Recovered 1.0 ft, Length Retained 1.0 it

D22 | GS | ML, MC=25% ’
MC SILT with sand, dense, gray, wet, Homogeneous no HCI
reaction : -
Lengih Recovered 1.5 ft, Length Retained 1.5 ft
D-23 Silty SAND, dense, gray, wet, Homogeneous, no HCI
reaction =
Length Recovered 1.0 f, Length Retained 1.0 ft -

D21 | Gs | SM, MC=8% ’ Y
MC Silty SAND with gravel, very dense, gray, wet, TN

D-24 Gs SM, MC=23%

MC Silty SAND, dense, gray, wet, Homogeneous, no HCI
reaction =
Length Recovered 2.0 ft, Length Refained 2.0 ft




SOIL OL3500 -5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:29 P8

A
Washington State
'7’ Depalltrgent of Transportation LOG OF TEST BORING

Joh No. DL-3500 . SR 543 HOLE No. __TH-4-99
PrOJECT __ 15 to International Boundary Sheet __ 5 of 95
[st] . —
g | E | o Standzrd seT |22 3 " ‘§ =
£ 2 5 Penetration Blows/6" | 2 s P ﬁ 7 Description of Material s E
@ B o Blows/ft E 5 = =1 =2
a = Ny 158 E o £
w| ¥ & i=
20 30 40
- T T T —]
2 | | .
| | |
i ! | § B
I | ]
I i | I L
| | |
.
B |
|_ap ] I | 27 D-25 Well graded SAND with gravel, dense, gray, wet, B
| | | 24 Homogeneous, no HCl reaction
- : i : 23 Length Recovered 2.0 fi, Length Retained 2.0 ft -
| 4N
! | §
100—- ‘i ; i p
I | I End of test hole bering at 100 ft below ground elevation.
i | | | i
—31 : } : This is a summary l.og of Test Boring. Soil/Rock - —
. I | I descriptions are derived from visual field identifications B
I i [ and laboratory test data.
. | | | L
- I | ] -
! | |
- ] | | -
| | |
105——32 I : } - —
| I |
n | ! | i
| I |
L I | | 4
4 ! | | L
I | !
| | |
- | | | -
—33 | oo -
] I |
7 | [ } r
L
L I -
10— | | | —
| | |
i | | | L
| I |
—34 | I | -~
- | I ! L
| i ]
! | |
1 | | | o
| | |
| | i
i | | | r
B
. —35 ] —
115 | | 1
| i |
i ! I | L
B ] [ |
| } i 7
. | | | -
| | |
| | |
136 | I 1 r—
| | |
1 ! | |
! [ [ i
I | |
L 120 C ] | | ]
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Washington State ‘
ashing
77’ Department of Transportation LOG OF TEST BORING
Job No. 0L-3500 SR 543 HOLE No. . TH-3-99
PROJECT _ 15 to International Boundary Shest __1 of 3
Inspector Brian M. Breck
Station 1+921 (LL LINE) Offset 17.3 m Lt. Equipment CME 850 wi autohammer
Latitude Longitude Method Wet Rotary
Northing 324083.68 Easting 460798.88 Casing HW
Ground Elevation _105.8 (32.2 m) Start Date __August 25, 1939 Completion Date __ August 26, 1999
= € ° Standard SPT Eg 83 *E £
L= = o - o
£ 2 B Penetrafian Blows/e* | 2 | & 3|8 E Description of Material 3 £
[=% [ =t =N =1 — [ = =
o o o Blows/ft N g E S = 3 %
a < N) 3 S E 2 2
10 20 30 40
T T T
| | ]
| | | | 5
[ | |
L I | |
i ! | i |
| I I 5 D-1 Silty SAND, medium dense, brown, moist,
[ | 8 Homogeneous, no HCI reaction
. | | i 14 Length Recovered 1.5 ft, Length Retained 1.5t <7 . -
—1 | [ I (22) —
| | |
1 | L 4 b.2| oGS 11120001 |y
| | | 7 MC | SM, MC=18% =
5— | | | 9 Silty SAND, medium dense, brown, moist, -
I [ [ (16) Homogeneous, no HCI reaction
1 | I | Length Recovered 1.5 ft, Length Retained 1.5 ft va
s Lo 08/26/1999 | |
i ! | | L
I I i 6 D-3 Silty SAND, medium dense, brownish gray, moist,
j | | 8 Homogeneous, no HCI reaction
€ I | | 9 Length Recovered 0.1 ft, Length Retained 0.11t . -
| I ] (17) T
| I I :
: ‘ : 3 p-4 | Mc [ MC=20%
3 1 | I 6 Clayey SAND, medium dense, gray, moist,
10— | ] | 8 Homogenecus, no HCI reaction — T PR
| { | (14) Length Recovered 0.5 ft, Length Retained 0.5 ft O
Z [ I ] I % I e
| | | R I A
i : : ' o
. | Lo o] [oma
I | i 2 D-5 MC MC=18% oto| |ole
| ! I 3 Clayey SAND, loose, gray, moist, Homogeneous, no HCI KN
T4 | | [ 5 reaction I S
| | ] (8) Length Recovered 1.5 ft, Length Retalned 1.5 1t el [l
| I I oo oo
o 0 p-s| 65 | SC, MC=19%, PI=11 N R
| % : | 2 MC Clayey SAND, loose, gray, moist, Homogeneous, no HCI DG
15— | | | 3 Pl reaction o X B
| 1 ( (5) Length Recovered 1.5 ft, Length Retained 1.5 ft ool jele
_ | i I I (o I o
—5 | | O I O
| | ! o
I L 0 D-7| es [ SM MC-24% 2 IR
| | | 0 MC Sitty SAND, very loose, gray, wet, Homogeneous, no HCI Terl |oes
+ I I i 0 reaction S P B
I ! | 0) Length Recovered 1.5 ft, Length Retained 1.5 it 1] I ION
] I | el [
: = : 5-8 No Recovery I DS
s ® I i s
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Washington State
shington
'7’ Department of Transportation LOG OF TEST BORING
Job No. 01.-3500 SR 543 HOLE No. __TH-8-99
proJECT _ I-5 to International Boundary Shest _ 2 of 3
= | ® Standard gls g £| £
g E | a r SPT |22 281 | o . T | b
£ 2 5 Peretration Blows/e"| 2| & ‘» = B Description of Material E S
2 - a Blows/fl N |E|E 2 = 3| B
= AN o =
20 30 40
T T RS
. o
. ol
1 I L5 e
| | I
i | | IO I
| | 0 D-9 | GS | SM, MC=18% S
| ! 2 MG | Silty SAND, loose, gray, wet, Homogeneous, no HCI o e
7 \ | 3 reaction o I
| | (5) Length Recovered 0.9 ft, Length Retained 0.9 ft ol e
| [ " .
7 L 0 D-10| GS | SC-8M, MC=17%, PI=7 RN
- ] | 0 MC Silty, Clayey SAND, very loose, gray, wet, Homogeneous, qeoe| fese
o5 L 0 Pl | no HCI reaction i S
I | )] Length Recovered 1.5 ft, Length Retained 1.5 ft el |
! | KN
Ts Lo = e
1| | N
| | . o
| | 0 D-11| B8 | 8C, MC=51%, Pl=41 S I
| ! 0 MG Clayey SAND, very loose, gray, wet, Homogeneous, no- e
- [ I 0 Pl HCI reaction ' Tele| [ene
: i {0) Length Recovered 1.5 1t, Length Retained 1.5 ft ICN IR M
I Lo $-12| ©S | CH, MC=38%, Pi=44 R
—e 1 i MC | (S-12A)Fat CLAY, gray, wet, Homogeneous, no HCI e fee
30— | | Pl reaction el P [ M
| | cu CH, MC=45%, PI=40 . tet
| ! (8-12B)Fat CLAY . :
T | ] 0 D-13| Mc [|MC=48% _ 1 .
| b 0 (8-12C)SILT with sand e -
A | | 0 Length Recovered 2.0 ft, Length Retained 2.0 ft - M
| | ()] MC=48% .
10 | | Clayey SAND, very loose, gray, wet, Homogeneous, na .
4 ] | HCl reaction
% : Length Recovered 1.5 ft; Length Retained 1.5 ft
__ : L Al vs-14 Undistured shear strength=38.3kPa(800psf)
| |
35— I I
| | —
J ! |
—11 I |
j I
- | !
| | a D-15( GS SC, MC=45%, Pl=24.
i | I 0 MC Clayey SAND, very loose, gray, wet, Homogeneous, no
J I I 0 Pl HCI reaction
| I (1)) Length Recovered 1.5 ft, Length Retained 1.5 ft
| ]
‘_12 } : 5-16 No Recovery
_ | !
40 | ]
| J
1 | |
| |
| |
] ! l 4 D-17| MC | MC=26%
L 43 2 Sandy Fat CLAY, soft, gray. wet, Homogeneous, no HCI
o 1 1 reaction
i 3) Length Recovered 1.0 ft, Length Retained 1.0 ft
|
1 I 19 D-18| GS SM, MC=8%
= a5 MC Silty SAND, very dense, gray, meist, Homogeneous, no
L .

45
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Woashington State

Department of Transportation

LOG OF TEST BORING

SOIL OL3500 1-5 TO INTERNATIONAL BOUNDARY.GPJ SOILGDT B/5/02,1:13:34 P8

Job No. 0L-3500 SR 543 HOLE No. - TH-8-99
PROJECT _ |5 to International Boundary Sheet __3 of_3
@ . L
€ £ o Standard SPT E‘ g E " _ 2 E
s o % Penetration Blowsie"|2| 3 o | § B Description of Material '§ g
& g £ Blows/ft (N) £ £ 2 ~ ) 3 B
m = —
20 30 40 ® ©
i i i 50 HCI reaction
] | | (85) Length Recovered 1.5 {t, Length Retained 1.5 ft
_—14 ‘ ] | -
| | |
i | I ] L
| | 1
- | [ |
i | | | -
| | |
| | |
—15 11 % ll * 30 D-18| GS SM, MC=19%
| | 1 50/6" MC Silty SAND, very dense, gray, moist, Homogeneous, no
50 | | I {50/6") HCI reaction —
| [ | Length Recovered 1.5 ft, Length Retained 1.5 f
L ] ! | '
7 | | | i
I | |
i ! | [ L
I I |
—16 | } ]
- I, | I -
| | |
| [ |
- : I : > 22 D-20 Silty SAND, very dense, gray, moist, Homogeneous, no
| | | 38 HCl reaction
55— 1 ] [ 47 Length Recovered 1.5 ft, Length Retained 1.5 1t —
! | ] (83)
17 | | | L
| | |
| | |
i | | | -
" | | |
! ! [
. ! I ] r
i | ]
| | | os
—18 : l Il T 21 D-21| GS | SP-BM, MC=18%
| | | 37 MC Poorly graded SAND with silt, very dense, gray, moist,
60— | | | 49 Homogeneous, no HCI reaction
] | | (88) Length Recovered 1.5 ft, Length Retained 1.5t
i | \ I
| [ |
| | |
- | [ |
—19 | | |
| | |
" ! | |
I | ]
| I I 1
! E ! 50/8" D-22 Poorly graded SAND with silt, very dense, gray, wet,
' g ' BUET | Homogeneous, no HCI reaction .
85— : : : Length Recovered 0.5 ft, Length Retained 0.5 [ —
0 | l | End of test hole boring at 64.5 ft below ground elevation. _
i I I ! L
| | | This is a summary Log of Test Boring. Soil/Rock
I \ | descriptions are derived from visual field identifications
i | i | and laboratory test data. -
r ] | i
| [ I
7 | | | i
.
- | —
=21 | 1 | -
| | |
| | |

70
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N )
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. ..TH-9-99
PROJECT _ -5 to International Boundary Sheat ___1 of 4
Inspector Brian M. Breck
Station 1+824 (LL LINE) Offset 17.2 m Lt. Equipment CME 850 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing 323986.851 Easting  460801.097 Casing HW
Ground Elevation _120-8 (36.8 m) Start Date __August 23, 1999 Completion Date __August 25, 1999
_— d E_ g -~ _E_ -
g E @ Standa[ sPT |5 2 g " 5 E
£ g | %§ Penetrafion Blowsis"| 2| 3 3 | § 3 Description of Material 5|
g 2 & Biows/ft N) ElE S F 3| B
a = Sla kbt G| =
T »4 20 D1 | G5 | SP-SM, MC=10% ]
a8 MmC Poorly graded SAND with silt and gravel, very dense,
- 50 gray and brown, wet, Laminated, no HCI reaction
(a8) Length Recavered 0.9 ft, Length Retained 0.2 ft
S 14 D2 | GS | SM,MC=14%
14 MC Silty SAND, dense, gray, moist, Homogeneous, no HCI
- 19 reaction .
L (33) Length Recovered 0.8 ft, Length Retained 0.8 fi ]
T 6 p-3 Silty SAND, dense, brownish gray, moist, Homogeneous,
50 no HCl reaction
= (50) Length Recovered 0.8 ft, Length Retained 0.8 ft
102 L
11 D-4 G3 | SM, MC=15%
10 MC Silty SAND, medium dense, gray, moist, Homogeneous,
g 12 no HCI reaction
R (22) Length Recovered 0.8 ft, Length Retained 0.8 ft
T4 12 D-5 08/25/4999 |V
14 Silty SAND, medium dense, gray, moist, Homogeneous,
- 14 no HC| reaction
(28} Length Recovered 1.4 ft, Length Retained 1.4 ft
15 9 D6 | G5 [ CL MC=13%, Pl=14
8 MC | Lean CLAY with sand, very stiif, gray, moist,
. 9 Pl Homogeneous, no HCI reaction
L5 {17) Length Recovered 1.2 ft, Length Retained 1.2 ft —
T 3 D7 Lean CLAY with sand, stiff, gray, moist, Homogeneous,
4 no HC| reaction
4 5 Length Recovered 1.5 ft, Length Retained 1.5 ft
@
|_ -6 —]
20
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Al .
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

Job Ne. 0L-3500 SR 543 HOLE No. __TH-9-99
PROJECT _ I-5 to International Boundary Sheet __ 2 of _4
& 3 o Standerd SPT i% sz gl =z
= E ) . : =z » X
s g 5 Penetration Blows/6" | 2| 3 @ E 8 Description of Material ‘E =
2 E o Blows/ft N) g E E ta 3 £
G o = =
20 30 40 @ @
= 1 ‘[ i 'l 3 D-8 MC | MC=22%
- — 1 | | | 4 Lean CLAY with sand, stiff, gray, moist, Homogeneous,
- = — | | { | 5 no HCI reaction
B i I | I [ (9) Length Recovered 1.5 ft, Length Retained 1.5 ft
[— - | | | ]
) [— - | | | ]
[~ - | | ! |
17 — - | | I | _
— - ! i | | 2 D-g GS CL, MC=21%, PI=15
= - I | | | 3 MC | Lean CLAY with sand, medium stiff, gray, wet,
. — - I | | | 3 Pl Homogeneous, no HCI reaction
| I— - : : } |l (6) Length Recovered 0.9 ft, Length Retained 0.9 #
25— —
: : : } 2 D10 Lean CLAY with sand, medium stiff, gray, wet,
2 Homogeneous, no HC| reaction
| I I |
s | | | | 3 Length Recovered 0.5 it, Length Retained 0.5 ft.
A B I ©) "
i ! | | |
I I | [
| | | [
- | | | ] ]
{ | I I 0 P11 Sandy legn CLAY, very soit, gray, wet, Homogeneous, no
| | ! I 0 HCl reaction :
- | | | | 1 Length Recovered 1.5 ft, Length Retained 1.5 ft
| I | | (1)
'—9 —
T ! I | |
30— = ! | I | 1 D12 | GS | CL, MC=22%, PI=12 B
I - I : : |1 1 MC Sandy lean CLAY, soft, gray, wet, Homogeneous, no HC
1. | | | | | 1 Pl reaction
e | | | | (2) Length Recovered 1.5 ft, Length Retained 1.5 1t
- — - | | I |
pelingen [ [ \ |
|0 [ I ! | | |
4 iy I
-— k } l ll 0 D-13 Sandy lean CLAY, very soff, gray, wet, Homogeneous, no
- — | | I 1 0 HCI reaction
. i | ] I I 0 Length Recoverad 1.5 ft, Length Retained 1.5t
L el ] ] [ I ()
| — - I | I |
35 [ I A 2 D14 | G5 [ SC-8M, MC=22%, Pi=7
| | | | 1 MC | Silty, Clayey SAND, very loose, gray, wet, Homogeneous,
4 | 5 | | 0 Pl | no HCl reaction _
" Lo
| | | : N Length Recovered 1.5 ft, Length Retained 1.5t
- | ] | |
| | ! |
L | | I |
i ! !1 : : 0 D-15 Silty, Clayey SAND, very loose, gray, wet, Homogeneolss,
I | | [ 0 no HC| reaction
“ | | [ 1 0 Length Recovered 1.5 ft, Length Retained 1.5 ft
12 I © -
— | | | I
40 b s16 | GS | SM, MC=25%
| | I | MC | Silty SAND, gray, wet, Homogeneous, no HCI reaction
+ ; 11 : : CU | Length Recovered 1.0 ft, Length Retained 1.0 ft
I T B '
- | | ! |
" o
- R | | ]
i iy : : 1 : 0 D17 | 68 [ CL, MC=48%, PI=29
= — 1 | ' i | | 1 MC Sandy lean CLAY, soft, gray, wet, Homogeneous, no HC
1 Pl | | | | 2 Pl | reaction .
o e I | | | (3 Length Recovered 1.5 ft, Length Retained 1.5 ft
— | | I |

45




AR
Washington State ‘
E V” D:partrge%r; of Transportation LOG OF TEST BORING

Job No. 0L-3500 SR 543 ~ HOLE No. _TH-9-99
PROJECT _ 15 to International Boundary Sheet .3 of _4
= = o Standard SPT é g3 B 2
= £ o . . 2 .
= e 5 Penefrafion Blows/g" | .2 a a § % Description of Material % E
0 5 o Blowsift ) €| E 3 = 5 =
a | 2 HERS 6| =
10 20 30 40
iy 1 i i i vs-18| MC | MC=48%
= — ] | | | I Undistured shear strength=74.2kPa(1550psf)
Y =3 0
[~ | I l | —
i (— — | | i |
— | | | ]
- — — | I | |
4 — | I | [
:_I__ | i ) | 0 D-1¢ Sandy lean CLAY, very soft, gray, wet, Homogeneous, no
— ] ! | I | 0 HCI reaction
14 7 I | | i 1 Length Recovered 1.5 ft, Length Retained 1.5 ft
I~ | - | | ! | (1
" |— | ] | | )
= —"] : : : = 5-20 - Fat CLAY, gray, wet, Homogeneous, no HCI reaction
i - —.1 | | | | Length Recovered 2.0 ft, Length Retained 2.0t .
] [— I A
g I \ I |
4 ] | i J- |
gl ] | I | 1 D-21 Sandy lean CLAY, soft, gray, wet, Homogeneous,.no HCI
—16 == \ | ! | 1 reaction
. I : : 1 I! 1 Length Recovered 1.5 ft, Length Retained 1.5t .-
= = (@)
== | | | ]
o =] | | | I
=] | ! b
55 1 | ] | | |
1 | | | | V522| MC | MC=35%
|7 |— i : : : Undistured shear strength=29.7kPa(620psf)
7 i I U N R
= I | I ] |
i - — | | | |
_ -] | | | |
a4
] : L | : 2 D23 | GS | ML, MC=33% . .
| | | | 3 MC Sandy SILT, loose, gray, wet; Homogeneous, no HC
115 I | l 2 reaction
I i I ] (5) Length Recovered 1.5 it, Length Retained 1.5 ft
80— | | [ |
= : : : 524 No Recovery
I | I |
| i | |
I I I I
- ] | | |
—19 | | | ]
[ | [ ]
n [ | [
| ! | |
1 | I | | :
| I | : 10 D25 SILT with sand and sand layers, dense, gray, moist,
1 . l 1‘ l 14 Homaogeneous, no HCI reaction, Note - Drilling became
85— | | | ] 21 hader at 61.5'.
o | | | | (35) Length Recoverad 1.5 {t, Length Retained 1.5 ft
- | | [ |
] ! | |
| I | |
. | | I |
i ! | ! [
I | I §
7 ] | I | .
| | | |
121 Lo
| ! | 18 D-26 GSs ML, MC=25%
I 1| } l 22 MC | SILT with sand, dense, gray, meist, Homogeneous, no

SOIL 013500 1-5 TO INTERNATIONAL BOUNDARY.GP.} SOIL.GDT 8/8/02,1:13:36 P8
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Washington State

Department of Transportation

LOG OF TEST BORING

S0IL OL3500 (-5 TO INTERNATIONAL BOUNDARY.GPJ S0IL.GDT &/8/02,1:13:3¢ P8

Job No. OL-3500 SR 543 HOLE No. __TH-9-99
pROJECT _ I-5 to International Boundary Sheet __ 4 of 4
Q . [
e | E|. Standard st |S£3| , gl B
£ | 2| % Pengtration Blowsie' | 2|2 w1 B 3 Desaription of Material 5| §
@ 5 & Blowsfft N |E E 4 I 5 =
“ | = HERS &| <
28 HCI reaction .
N (40 Length Recovered 1.5 ft, Length Retfained 1.51t
T—22 T
1 >>¢ - .
23 D-27 Silty SAND, very dense, gray, moist, Homogeneous, no
40 HCI reaction
75— 50 Length Recovered 1.2 , Length Retained 1.2 ft —
—23 (90) ]
_24 | —
* 20 D-28 Siity SAND, very dense, gray, moist, Homogeneous, no
50 HCI reaction
80— _("“} \Length Recovered 1.0 ft, Lenath Retained 1.0 ft e
End of test hole boring at 80 ft below ground elevation.
This is a summary Log of Test Boring. Soil/Rock
T—28 descriptions are derived from visual field identifications -
and laboratory test data.
85— -
—27 —
90— -
128 L ]

95
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Washington State
Department of Transporiation

N
/4

LOG OF TEST BORING

Job No. 0L.-3500 SR 543 HOLE No. __TH-10-99
prROJECT _ I-5 to International Boundary Sheet 1 of 5
Inspector Brian M. Breck
Station 1+834 (T LINE) Offset 18.8 m Rt. Equipment CME 850 wi/ autohammer
Latitude Longitude Method Wet Rotary
Northing 323998.567 Easting 460864.102 Casing HW
Ground Elevation _125.7 (38.3 m) Start Date ___August 30, 1999 Completion Date __September 1, 1999
. 2| 5 ~ b —
€ ’g N Standall'd SPT | & 2 2 m -g =
£ g | 5 Penetration Blowste"| 21 8 0| 8 B Description of Material 5|
53 g o Blowsift ~ |E|E 2 = 5| B
P = ] =4 @ =
i 10 D-1 Silty SAND with gravel, medium dense, brown, moist, i
L=} Homogeneous, ne HCI reaction
- 10 Length Recovered 0.7 ft, Length Retained 0.77t -
—1 (19) =]
) 25 D-2 Silty SAND with grave!, very dense, brownish gray, moist,
45 Homogenecus, rno HCI reaction
5— 38 Length Recovered 0.2 ft, Length Retained 0.2 ft —
{83}
_2 —
1 8 p-3| s | sM Mc=12% , s
16 MC Silty SAND, dense, gray, moist, Homogeneous, no HCI
i 23 reaction . r
(39) Length Recovered 1.5 ft, Length Retained 1.5 it
0% : —
g D-4 | MG | MC=12%
3z Silty SAND, very dense, gray, moist, Homogeneous, no
_ 32 HC\ reaction -
| {64) Length Recovered 1.5 ft, Length Retained 1.5 ft |
] av
09/01/1999
T4 7 D-5| GS | ML,MC=19% ]
8 MC Sandy SILT, medium dense, gray, moist, Homogerieous,
M 11 no HCI reaction r
(19) Length Recovered 1.5 ft, Length Retained 1.5 ft
15— — R
N s 6 D-6 Sandy SILT, medium, dense, gray, moist, Homogeneous, el e
12 no HCI reaction It
4 14 Length Recovered 0.5 ft, Length Retained 0,51t Fo fene| oo
(26} I I
T 2 D-7 | MC | MC=23% T R
3 Lean CLAY with sand, medium stiff, gray, moist, ota| feoe
- 4 Homogeneous, no HCI reaction ORI
(7) Length Recovered 1.5 ft, Length Retained 1.5 1t otel |ele
I e [
20
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Washington State LOG OF TEST BORING
'7’ Department of Transportation G ES O
Job No. 0L-3500 SR 543 HOLE No. _ TH-10-99
prOJECT _I-5 to International Boundary Shest __ 2 of 5
E ‘ 833 B| =
g | E | o Standard sPT [F| 23 “ §| &
£ a '5 Penetration Blows’s" | 2| 2 o | § B Description: of Material = g
=4 & 2 a ol 3 =
@ G o Blows/it oy | E E = = 3 B
= s a 8 e 5 =
20 30 40 .
. | | i ' s-8 Sandy Lean CLAY, gray, moist, Homogeneous, no HCI R
] : _ ; : : reaction ol L
- — i i 1 i Length Recovered 2.0 1, Length Retained 2.0 fi ote| feze
i = g R
] - [ | I [ 0 I
—] | | [ | 2 p-9 | GS | CL,MC=21%, PI=20 o2l fola
g [ [ ] i 2 MC Lean CLAY with sand, medium stiff, gray, wet, vl foes
7 - = ! ! | | 3 PI Homogeneous, no HCI reaction = b
piliy : % 11 i (5) Length Recovered 1.5 ft, Length Retained 1.5 ft e
. i R ‘ R
: I ! [ | ored e
B = = | | | I Tl [
% Yt | 1 D-10| MC | MC=30% , R
— | 1] | ! 2 Sandy Lean CLAY, soft, gray, wet, Homogeneous, no one| el
4 _ | | I | 2 HCI reaction IO I
—8 = i | | | “@ Length Recovered 1.5 fi, Length Retained 1.5t . RS RS
4 ~ I | | RS
ol [ | | [ B I
—. ! ! | jl I
5 e ] | I e oo
(S I I I | 0 D-11]| GS SC, MC=24%, PI=10 S I
0 Mc Clayey SAND, very loose, gray, wet, Homogeneous, no I M
S, [ | | | Y
. 575 N R T B 1 Pl | HClreaction e
9 S I | | [ N Length Recovered 1.5 §t, Length Retained 1.5 ft vl [
30— yos ! ! L] 2/3/00 | [ fe
S l | ! | 0 D-12 Clayey SAND, very loose, gray, wet, Homogeneous, no oorlfae
oy I | i ! 0 HCI reaction : N I N
4 S : : l : a Length Recovered 1.5 ft, Length Retained 1.5 ft I IO
7 N © RS
— 457 I N S I
LA | ) | | el Rl
bo 3 111 ] B
7 | ] i I 0 D-13 GS CL-ML, MC=24%, PI=7 . ovs] lote
7 /§ | I I l 0 MC Sandy silty CLAY, very soft, gray, wet, Homogengous, no ot O
7 Z ! ] ! ] 0 Pl HC! reaction s [e2e
L 2 | i | I (@} Length Recovered 1.5 ft, Length Retained 1.5 {t B I
25 27 N e
2 : : : : S-14 No Recovery R e
1 / | | I | R =
7%/ B =
v j i ! | KN .
1 77 S N N L
7%/ N N R
- // ] | | [ et
1 0 0 D-15| S | CL, MC=27%, PI=24 2
- — ! | | | 0 MC | Lean CLAY with sand, very soft, gray, wet, e
. | | | I 0 Pl Homogeneous, no HCI reaction te
12 | | I | 0} Length Recovered 1.5 ft, Length Retained 1.5 o =
— ! I { | IR
40 : % I } 5-16 No Recovery
4 | I I | .
| | i |
| | | |
n | | ] |
| ! | |
—13 ! I [ | -
) } L | 0 D-17| @S [ CH, MC=45%, PI=45
l | | l 0 MC Fat CLAY with sand, very soft, gray, wet, Homogeneous,
J | | | | 1 Pl no HCI reaction ’
- | | | | N} Length Recovered 1.5 ft, Length Retained 1.5 ft 7
] ] | |

45
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Washington Stat
'7’ Depalltr:'gent of?l‘;msportation LOG OF TEST BORING

SOIL OL3500 -5 TC INTERNATIONAL BOUNDARY.GPJ SOW.GDT 8/8/C2,1:13:16 P8

Job No. 0L-3500 SR 543 HOLE No.” _ TH-10-99
proJecT 15 to International Boundary Sheet 3 of_ 5
© . o
= 5 o Standard SPT I—& S35 £ =
= = o . = n . &
g 8 5 Penetraticn Blowse" 2| 2 o | & B Description of Material '§ s
2 & o Blows/ft N) g E E — 2 3 5
b= 9w 0] =
20 30 40 @ ©
i i i 5-18 GS CH, MC=39%, PI=38
y | | | MC | (S-18B)Fat CLAY, gray, wet, Homogeneous, no HCI
4+ | | | Pl reaction
l | | cu CH, MC=41 %, Pl=38
I [ l (S-18C)Fat CLAY
i | I I 0 p-18| Mg | CH, MC=41%, Pl=44
L I | ] D ' (S-18D)Fat CLAY
i I | I 1 Length Recovered 2.0 ft, Length Retained 2.0 ft
| | | ) MC=47%
1[ 1‘ | Fat CLAY, very soft, gray, wet, Homogeneous, no HCI
4 ] reaction '
15 : i : Length Recovered 1.5 ft, Length Retained 1.5 ft
50— 1
l : : AlVs20| G5 | CH, MC=52%, Pl=44
| | ; MC Fat CLAY with sand
ol I i Pl
| | | Lam Undistured shear strength=47.4kPa{890psf)
i | | [
I | |
.
u i -
| i I Q D-21 GS CL, MC=30%, PI=17
I | I 0 MC Lean CLAY, very soft, gray, wet, Homogeneous, no HCI
T [ [ [ a Pl reaction. :
| I i (@ Length Recovered 1.5 i, Length Retained 1.5 4t
| ] ]
65—
I : l 5-22 No Resovery
=" ! | |
| I |
} | |
i I | I
L | | |
| | i
] : : } 1 D-23| GS | SM, MC=13%
| | | 1 MC Silty SAND with sand lenses, very loose, gray, wet,
-~ 18 I I 1 2. Homogeneous, no HC| reaction
1 | I 3) Length Recovered 1.5 ft, Length Retained 1.5 ft
| | i
B0—
: : : 5-24 No Recovery
I | | |
| ! ]
| | |
4 | | |
—19 I | [
[ ! |
1 ‘i l 0 b-25| @S | ML, MC=36%
| | | 0 MC SILT with sand lenses, very soft, gray, wet,
4 | | | 0 Homegeneous, no HCI reaction
| | | ()} Length Recovered 1.5 ft, Length Retained 1.5t
| | |
65—
: I } 5-26 No Recovery
—20
i | [ |
| ! |
I | |
. | | |
B | | |
i | [ |
: : 1 0 p-27| 68 | CL, MC=30%, PI=13
o1 | | | o MC Lean CLAY with sand, very soft, gray, wet,
T 0 Pl Homogenecus, no HCI reaction
: : : (0) Length Recovered 1.5 ft, Length Retained 1.5t
] | |
70
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Washington State GO STB G
'7’ Department of Transportation LO FTEST BORIN
Job No. 0L-3500 SR 543 HOLE No. _ TH-10-99
PROJECT _ I-5 to International Boundary Sheet __ 4 of _5
= T Standard 5 % =R B =
E o 2 Penetration PT e ﬁ Z(a & e : H £
g £ 5 Blows/6"| 2|5 | & § Deseription of Material € 5
2 5 o Blows/ft (N} £ .g t:,: - g E
= o B b =
10 20 3¢ 40 @
i ANVS-28] MC | MC=22%
- Undistured shear strength=100.5kPa(2100ps
|
7 !
| -
i i
—22 | —]
|
] I 6 D-28| GS | SM, MC=20% -
| 8 MC Silty SAND, medium dense, gray, wet, Homogeneous, no
I | 5 HCI reaction
! (11 Length Recovered 1.5 ft, Length Retained 1.5 1t
I
[ | 0 D-30| ©S [ CL MC=26%, Pi=16
—23 | 0 MC | Lean CLAY with sand, very soft, gray, wet, B
- | 1 Pl Homogeneous, no HC| reaction
| (0 Length Recovered 1.5 ft, Length Retained 1.5
i |
i I
|
J !
\
—24 i —
— |
|
B0— ' —
| : 1 D-31 Lean CLAY with sand, soft, gray, wet, Homogeneous, no
2 HCI reaction
- % 2 Length Recovered 0.5 ft, Length Retained 0.5 1t
4}
i
7_25 | —
) |
|
- |
|
- l
7 I
|
85— | —
|26 | 0 D-32 Lean CLAY with sand, very soft, gray, wet, —
| 0 Homogeneous, no HC| reaction
- l 1 Length Recovered 1.5 ft, Length Retained 1.5 ft
0}
I
4 |
I
|
. |
7 |
|
80—
L 10 D-33| GS SP-SM, MC=16%
15 MC Poorly graded SAND with silt, dense, gray, wet,
4 16 Homogeneous, no HCI reaction
(31} Length Recovered 1.0 ft, Length Retained 1.0 ft
1—28 —
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AR
Washington State
"7’ Dea;a;tr:ge%q of T;ansportation LQG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. _TH-10-99
PROJECT _I-5 to International Boundary Shest _ 5 of __B
’ Ll g ~ 3] -
£ E © Standard SPT |2 2 % a ‘ -§ =
= o 5 Penetration Blowsie'| 2| € & | § o Description of Material B £
& 2 T Blows/it (N} 2lES|~ F ' 3| B
[a = / g ac b £
20 30 40 ) _
—28 ; i i ”f 27 D-34 Poorly graded SAND with silt, very dense, gray, wet, T
\ | | 33 Homogeneous, no HC| reaction
i | ] | 50 Length Recovered 0.2 ft, Length Retained 0.2 ft -
Lo (83)
I | | ] |
] ! |
| ! |
) . '
| ]
30 oo
s i | | u
| | }
| | ] L
1907 N D-35 P ith si 3
| - oorly graded SAND with 5||t_, very dense, gray, wef,
: L | 50/5" Homogeneous, no HC| reaction
N | | | (20/6") Length Recovered 1.0 ft, Length Retained 1.0t -
I | |
I o -
| | !
| | |
- | ! | -
- | I I -
| I |
A I | | r
! | |
w2 B B S S o -
- oorly graded SAND with silt, very dense, gray, moist,
| | | s0/e" x Homogeneous, no HCI reaction
i : 11 : (50/6") Length Recovered 1.0 #, Length Retained 1.0 ft L
L I I | .
4 | | | L
I | |
i | (.
- | I I F
33 | ! | I
| ! |
. | | | i
[ | |
10— Lo ' —
i I | T 50/6" x D-37 Poorly graded SAND with silt and gravel, very dense,
| | J (50/6") gray, wet, Homogeneous, no HCI reaction
- : ; : .Length Recovered 0.5 ft, Length Retained 0.5 ft A
34 | I | ]
: : : End of test hole boring at 111 {t below ground elevation.
I ] |
- : I } This is a summary Log of Test Boring. Soil/Rock 7
descriptions are derived from visual field identifications
| ! |
4 I | | and laboratary test data. -
.
—36 —
115 | | |
| | |
i I | | "
B | ! | |
| | |
- | | | u
! | [
! | |
36 I | ] o
| | I
| ! | L
] | \ |
| | I |
L 420 ! J |
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Washington State
'7’ Department of Transportation

LOG OF TEST BORING

S0IL. QL3500 -5 TO INTERNATIONAL BOUNDARY.GPJ $O0IL.GOT 8/6/02,1:13:16 P8

Job No. OL-3500 SR 543 HOLE No. _TH-11-99
PROJECT _ I-5 to International Boundary Sheet 1 of 5
Inspector Brian M. Breck
Station 1+701 (LR LINE) Offset 15.8 m Rt. Equipment _ CME 850 wf autohammer
Latitude l.ongitude Method Wet Rotary
Northing 323863.011 Easting 460863.057 Casing HW x 87 HQ x 102
Ground Elevation _120:8 (38.8 m) Start Date ___September 2, 1999 Completion Date _September 7, 1999
= St. dard gls = | ¢
g | E| o andar T &2 2 . 5| &
£ e 5 Penetration Blows/s" | 2| 3 2 ﬁ a Desctiption of Material g g
& 3 & Blows/ft ™ |E|E 2 = 5| %
Q = Slw = 5] -
i 9 D-1 Silty SAND, dense, Brownish gray, moist, Homogeneous,
19 no HCI reaction '
_ M Length Recovered 1.5 ft, Length Retained 1.5t
—1 (50) -
7 21 pD-2 | G8 SM, MC=11%
28 MC Silty SAND, dense, brownish gray, moist, Homogeneous,
5§ 31 no HCI reaction ' —
(59 Length Recovered 1.5 ft, Length Retained 1.5 ft
1_2‘ ]
N 8 D-3| GS | SM, MC=12%
10 MC Silty SAND, dense, gray, moist, Homogeneous, no HCI -
i 23 reaction .
B (33) Length Recovered 1.5 ft, Length Retained 1.5 1t
] 8 D-4 Silty SAND, medium dense, gray, moist, Homogeneous,
1 no HCI reaction : ]
10— 3 16 Length Recovered 1.2 f, Length Retained 1.2 ft -
(27)
7 5 D-5 GS SC, MC=17%, PI=8
5 | MC Clayey SAND, medium dense, gray, moist,
14 6 Pl Homogeneous, no HCI reaction |
{11 Length Recovered 1.3 #, Length Retained 1.3 ft
i 2 D-6 Sandy Lean CLAY, stiff, gray, moist, Homogeneous, no
B .4 HCI reaction
16— 5 Length Recovered 1.5 ft, Length Retained 1.5 1t —
(9)
_.5 -
7 6 D-7 No Recovery
8
£ 9
(17
7 3 D-8 GS CL, MC=15%, PI=12
L& 5 MC Sandy Lean CLAY, stiff, gray, wet, Homogeneous, no —

20
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Al
(/4

Job No.

Washington State
Department of Transportation

LOG OF TEST BORING

0L-3500 SR 543 HOLE No. _ TH-11-99
PROJEGT _ -5 to International Boundary Sheet __ 2 of 5
ol . =
£ E | . Standard ser |S12 3 . ~§ =
£ g 5 Penetration Blows" (2|2 2| B @ Description of Material g g
[+ 3] =4 [=N £ -1 =
3 2 T Biows/ft £ 2 - 5| &
& L N |Ela E 2| 2
w|® (T
10 20 jch] 40
== i i i 5 Pl HCI reaction
- | [ | {10} Length Recovered 1.5 ft, Length Retained 1.5 ft
h | | |
i | [ i
1 I | |
I | | 6 D-9 Sandy Lean CLAY, stiff, gray, wet, Homogeneous, no
| ! | & HCI reaction
+-7 : L : 5 Length Recovered 0.5 f, Length Retained 0.5 ft —
n
| I |
- | | |
I | | 2 0-10 GS
- I I 3 MC 00/03/1999 | |
25— [ 3 Pl | cL, MC=29%, PI=15 —
| | | ® Sandy Lean CLAY, medium stiff, gray, wet,
a | | | Homogeneous, no HCI reaction
g WE 1‘ = Length Recovered 1.5 it, Length Retained 1.5 ft - —
i I i I
| | | S-1 No Recovery
| | b
il B 1
I | |
i | L 0 D-12| @8 | CL,MC=19%, PI=8
=9 1 1 i 0 MC Sandy Lean CLAY, very soft, gray, wet, Homogeneous, =
80 e I l | 1 Pl no HCI reaction : =
| | | 1) Length Recovered 1.0 fi, Length Retained 1.0 ft
| | | |
r | | | .
| ] I
i | | |
I | | 1 D-13 Sandy Lean CLAY, medium stifi, gray, wet,
10 I | ] 2 Homogeneous, no HCI reaction |
- I \ | 2 Length Recovered 0.7 ft, Length Retained 0.7 ft ‘
) j | 4
| [ 09/07/1998 |
] | | l 0 D-14 Sandy Lean CLAY, very soft, gray, wet, Homogeneous, i
- | | I i
| | | 0 no HCI reaction
35— | | | 1 Length Recovered 0.2 ft, Length Retained 0.2 #t —
N
Lo (
| ! 1
114 |
! I I
\ | |
N | | |
| | | 1 D-15 GS CL, MC=17%, Pl=14
| I | | 0 MC Sandy Lean CLAY, very soft, gray, wet, Homogeneous, i
. | | I 1 Pi no HCI reaction
| | I Q) Length Recovered 1.3 ft, Length Retained 1.3 ft
| | [ .
| : % : 5-16 Sanctiy Lean CLAY, gray, wet, Homogeneous, no HCI a
reaction
40— ]k i I Length Recovered 1.5 ft, Length Retained 1.5t —
| | I
4 | | | 4
| | |
] | |
] I : l 4 D-17 Sandy Lean CLAY, stiff, gray, wet, Homogeneous, no
13 | | 1 & HCI reaction —
. 1 | I 4 Length Recovered 0.3 ft, Length Retained 0.3 ft
oo (10)
| | |
L I | | 7 D-18| 8 5M, MC=19% -
| : l 8 MC | Silty SAND, medium dense, gray, wet, Homogeneous, no

45
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Washington Stat
ashington e
'7’ Department of Transportation LOG OF TEST BORING
Job No. 0L-3500 SR 543 HOLE No. __TH-11-99
PROJECT _I-5 to International Boundary Sheet __3 - of _9
= = Standard A 8 w
£ a S enetration Blows/"| 2|5 o| ™ B Description of Material B
= h [ =4 a. R ] c c
@ T o Blowsfft - N | E E 5 = 2| B
7 HClI reaction
(15} Length Recovered 1.0 ft, Length Retained 1.0 ft
+—14 . F
s 7 D-18 Silty SAND with gravel, dense, gray, wet, Homogeneous, T
20 no HCl reaction
50— 20 Length Recovered 0.7 ft, Length Retained 0.7 ft I—
(40) ’
+ 6 p-20! @S | SM, MC=10% -
8 MC Silty SAND with gravel, medium dense, gray, wet,
55— 9 Homogeneous, no HCI reaction —
(17 Length Recovered 1.1 ft, Length Retained 1.1 it
T8 7 D-21 Silty SAND with gravel, medium dense, gray, wet, F
14 Homogeneous, no HCI reaction '
60— 7 Length Recovered 1.5 ft, Length Retained 1.5 it —
(21}
19 —
T 7 D-22 Silty SAND with gravel, very dense, gray, wet, M
23 Homogeneous, no HCI reaction
65— 39 Length Recovered 1.2 fi, Length Retained 1.2 it —
62
21 : L —
11 D-23| GS | SM, MC=11%
7 MC Silty SAND with gravel, medium dense, gray, wet,

70
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Al )
Washington State
/4

Department of Transportation

0L-3500

LOG OF TEST BORING

Job No. SR 543 HOLE No. _TH-11-99
PROJECT _ |5 to International Boundary Sheet _ 4 of 5
['}] . S
& £ o Standard sT |52 S . 2| E
= g 5 Penefration Blows/é" | 2| = % ] B Description of Material % 5
oy B K Blowsift ZlES| F 5| £
s | = N 15 sE A,
10 20 30 40 @
; i | ; 8 Homogeneous, no HCI reaction
- I | i (19) Length Recavered 1.5 ft, Length Retained 1.5t
7] | I | |
| } | |
| I | | |
22 i | [ § I
| | | |
_ | | | |
} | | |
i | | | |
: 1 L : >>¢ 25 D-24 Silty SAND with gravel, very dense, gray, wet,
1 | | l 38 Homogeneous, no HCI reaction
75— ] [ | § 50 Length Recovered 1.1 ft, Length Retained 1.1 ft —
23 I [ | | (88) . —
i [ | | |
| | | |
| | ! |
i : | | | |
i : ! ! i |
: ] I | |
i : ] [ | !
: | [ ] ]
24 [ [ ] | [ —
\; 0% : : : Il >>T 26 D-25 Well graded GRAVEL with sand, subangular, very dense,
b O I 1 1 | 35 gray, wet, Homageneous, no HCI reaction
80— SD 8 1 | | | 28 Length Recoverad 0.5 ft, Length Retained 0.5 ft -
- 20 N D I (63)
4 pRm | | ! |
e P | | | |
O 0 O } | | |
4 ity | | ! | _
25 by
oo | ! | |
0.0 ! I | [
. 2 0o A I I
Z:)Doﬁ | | | |
- 070 I : : : >
| | | | T 21 D-26 GS ML, MC=26%
| | | | 31 MC SILT with sand, very dense, gray, moist, Homogeneous,
85— | 1 | | 35 no HCl reaction —
—26 ] | I i (66) Length Recovered 1.5 f, Length Retained 1.5 =
i [ | | I
I | | |
| | I |
+ | | | |
| | I |
[ ] |
. | I | |
|57 | i | ] _
i ] | | | PN
| | I | 1 D-27 SILT with sand, very dense, gray, wet, Homogeneous, no
{ ! | I 32 HCI reaction
90— 1 } 1L : 48 Length Recovered 1.5 ft, Length Retained 1.5 ft —
TR ©0)
g [ | [ ]
B
28 Lr -
[ | |
| | | |
7 | ! | |
L | | | ]
i ! I | [ .
| | | | 29 D-28 SILT with sand, very dense, gray, wet, Homogeneous, no
L I = ! : 32 HCI reaction
a5
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Washington State
'7’ Department of Transportation LOG OF TEST BORING
Job No. 01.-3500 SR 543 HOLE No. _ TH-11-99
pROJECT _ -5 to International Boundary Sheet _ 5  of 9D
Q . b3
g £ o Standard SPT g g é‘ _ g B
£ o 5 Penatration Blows/e" | & 2 ® G % Description of Material '§ S
2 B o Blows/ft N) £ E =, = 2 @
= Gl 3 B g £
10 20 30 A0 . @
—29 i i i i 41 Length Recovered 1.5 ft, Length Retained 1.5 ft =
I (73)
N ] | | |
| | | |
I | [ | | . 7
! ! | |
! ! | !
4 I : | |
| | |
%0 R
- ] | i | >>¢ )
| | | | 28 D-22 SILT with sand, very dense, gray, wet, Homogeneous, no
| | | | 38 HCl reaction
100—- ' | | | I 52 Length Recovered 1.5 ft, Length Retained 1.5 ft —
] ] | ] (90
i I I | I
| | I | .
—31 : : { |[ End of test hole boring at 100.5 ft below ground elevation. —
| I | I .
; ; : ll This is a summary Log of Test Baring. Soil/Rock™
1 | | | | descriptions are derived from visual field identifications: -
| | | | and laboratory test data. 7
. | I | |
B
|
105=—1—32 I I I I ==
| l | |
i I ! | 1
i i | |
- | I l | i
- | | I |
] | | I
| | | |
- | | | i
—33 ! ! | | I
| i | |
7 | | I |
R
110 Lo ~
| | | |
J ! ! | ]
I I | |
—34 i | | | =
- ] I | |
| | I |
| | i I
1 | | | | 4
| [ | ]
! I | |
7 ] | | |
R
s Lo B
| | | |
4 | [ | ]
L | I ] |
! ] | | i
- | | [ |
| | I |
| | b [
36 | I | i —
| | | ]
1 | ! | |
| I | |
\_ i [ I
120 | | ] J 7
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Washington Stafe
'7' D:palltr:ﬁe%r': of'al'ransportation LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. __TH-12-99

_ PROJECT _ 155 to International Boundary ‘ Sheet __1 of 4

Inspector ~ Brian M Breck

Station 1+625 (LR LINE}) Offset 13.0 mRt. Equipment CME 850 w/ autohammer
Latitude Longitude Method Wet Rotary

Narthing 323786.465 Easting  460857.048 Casing HW x 82 '
Ground Elevation _109-2 (33.3 m) Start Date __September 7, 1999 Completion Date September 9., 1999

SOIL QL3500 -5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13;21 P8

o i -
£ | . Standard seT |22 ) " 4§ =
£ a | B Penstration Blowsie"| 22 o | B 3 Descriptian of Material 2| &
53 T o Blowsfit (N} E E ] [ 3 5
s = L‘g 7] = ‘@' £

] 20 D-1 Poorly graded SAND with silt and gravel, very dense,. I

33 brown, moist, Homogeneous, ne HCI reaction b0 I 0

- 44 Length Recovered 1.0 ft, Length Retained 1.0.7t:. "+~ Eofeme| feo

_1 (77) —.* +.° i

¥ e

. M50z - | e

o P21 2% | sP-sM,MC=12% X IR

L 29 Poaorly graded SAND with silt and gravel, dense, brown IS I

5 (45) moist, Homogeneous, no HC! reaction e

Length Recavered 1.5 ft, Length Retained 1.5t B I

2 —= e

7 6 b-3! &S | SM, MC=20% o I

8 MC Silty' SAND, medium dense, grayish brown, moist,. ooe| leie

- 14 Homogeneous, no HCI reaction o o [

i (22) Length Recovered 1.5 ft, Length Retained 1 5ft S I 1

) 8 D-4 Silty SAND, medium dense, gray, moist, Homogeneous, S

10 no HCI reaction | e

10— 3 i Length Recoverad 1.5 ft, Length Retained 1.5 ft —T]eme| |eoe

(1) AR

’ 4 D-5 Sandy Lean CLAY, very stiff, gray, wet, Homogeneous, :'.': :::

8 no HCI reaction B I

14 11 Length Recovered 0.7 ft, Length Retained 0.7 ft i e I N

(18} L

’ 3 D-6 | Gs oname [ b e

i 9 MC | GL, MC=17%, PI=10 AL

15— 10 Pl Sandy Lean CLAY, very stiff, gray, wet, Homogeneous, |~ |%| |-

(19) no HCI reaction el [

Length Recovered 1.5 #, Length Retained 1.5 ft eie| |ele

—5 S

7 5 n-7 Sandy Lean CLAY, stiff, gray, wet, Homogeneous, no i

8 HC| reaction e

4 6 Length Recovered 1.5 it, Length Retained 1.5 ft S N

(12) bl fere

y 1 D-8 | 5 | CL MG=17%, PI=13 R 2 R

—6 2 MC Sandy Lean CLAY, medium stiff, gray, wet, U I

20 A
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Washington Stat
0 e
'7’ Department of Transportation LOG OF TEST BORING
Job No. 0L-3500 SR 543 HOLE No, _TH-12.99
pROJECT _ I-5 to Internaticnal Boundary Sheet _ 2 of 4
= =S Standard SPT ‘é gz b =
= = o o = = ® . o} o
g g 5 Penetration Blows/6" | 2 a g E @ Description of Matetial ‘E 5
2 B o Blows/ft (N) E| E é = 3 B
= S| b : G| -
10 20 30 40
- ; | | i 3 Pl | Homogeneous, no HC! reaction
el ] | 1 [ (& Length Recovered 1.5 ft, Length Retained 1.5 1
1 [— ] ; | I | '
— = | ! L |
| e # TR
—— | | | ! 1 D-9 Sandy Lean CLAY, medium stiff, gray, wet,
— } | | ] 2 Homogeneous, no HC! reaction
. A : I } : 4 Length Recovered 1.5 ft, Length Retained 1.5 it
Inppliing (H ‘
— | | | { ©
i pll ][ l : | S-10 Sandy Lean CLAY, gray, wet, Homogeneous, no HCI
- g | I I I reaction
25— I Length Recovered 2.0 ft, Length Retained 2.0 ft
! i |
| | | |
i | i | ]
g | | | | 2 D-11 Sandy lean CLAY, medium stiff, gray, wet,
| | [ 2 Homogeneous, no HCI reaction
E : = I } 3 Length Recovered 1.5 ft, Length Retained 1.5 ft .
5
I | ! [ ®
T | | I |
| | | |
| I I |
i | o } TAlvs-12| @S | CL, MC=23%, Pi=13
—a | I ] | MC Sandy lean CLAY.
30 | l | ] Pl Undisturbed shear strength=50.3kPa(1050psT)
! | | i —
i I | I | L
- j I \ |
I ! i i
i ; | | | L
— | | | | 0 D-13 G8 CL, MC=27%, Pl=14
10 e ] | i | 0 MC Sandy lean CLAY, very soft, gray, wet, Homogeneous, no | |
. g | | ] | 0 Pl HCI reaction -
- — | : | | (@ Length Regovered 1.5 ft, Length Retained 1.5 1t
- — I | |
i [~ 1 | 1 l $-14 Sandy Fat CLAY, gray, wet, Homogeneous, no HC
I [ - : % % i reaction
35— el | i | | Length Recovered 1.5 fi, Length Retained 1.5 ft —
- - | I | |
- il | | i |
L | [ | l 0 D-15 Sandy lean GLAY, soft, gray, wet, Homogeneous, no HCl | ™|
- | | | | 1 reaction
- g ]1 : % : 1 Length Recoverad 0.5 ft, Length Retained 0.5 ft -
e @)
- g i ! \ !
7 - | ! i | -
i I | | |
i [ ! I | ! L
P et ] | | | 0 D-16 Lean CLAY with sand, very soft, gray, wet, _
- — : : I : 0 Homogeneous, no HCI reaction
40— | ] 1 | | | 0 Length Recovered 1.5 ft, Length Retained 1.5 ft —
== 1 1 ©
4 ] | I \ 1 L
el | I | |
e | | | |
| _:_’—_»‘ : : : II 0 D-17| GS | CL, MC=27%, P1=12 i
—13 -] | I i | ¢ MC Lean CLAY with sand, very soft, gray, wet, —]
= el | | | l 0 Pl Homogeneous, no HCI reaction -
=] ] I | ] © Length Recovered 1.5 ft, Length Retained 1.5t
] I = I SR S i
L [— — I | \ | S-18 Sandy Fat CLAY, gray, wet, Homogeneous, no HCI
] l : : } reaction

45




y
Washington State
?’ D:psartngenr': of?['ransportation LOG OF TEST BORING

SO0IL OL3500 1-5 TO INTERNATIONAL BOUNDARY.GPJ SCIL.GOT 8/8/02,1:13:29 P8

Job No. 0L-3500 SR ___ 543 HOLE No. _TH~12-89
proJECT _I-5 to International Boundary Sheet __ 3 of 4
T Standard gs = | =
E E P r SPT (2|2 & - . 5! &
£ - B Peneration - |Bowse* |2/ 8 g| ® 3§ Description of Material €| §
@ 5 o Blows/ft o |E E g = 2 E
a = 3| i = & £
Length Recoverad 2.0 f, Length Retained 2.0 ft
+—14 .
0 D-19 Lean CLAY with sand, very soft, gray, wet,
Q Homogeneous, no HCI reaction
. 0 Length Recovered 1.5 ft, Length Retained 1.5 it
{0)
115 CAlvs-20 MC | MC=36.5%
Lean CLAY with sand
50— Undisturbed shear strength=29.7kPa{620psf)
7 R D-21 Silty SAND, medium dense, gray, wet, Homogeneous, no
—16 10 HCI reaction
E 17 Length Recovered 0.7 ft, Length Retained 0.7 it - -
{27) .
T g8 D-22| GS | SM, MC=23%
8 MC Silty SAND, medium dense, gray, wet, Homogeneous, no
55— 7 HC! reaction
(15) Length Recovered 1.5 ft, Length Retained 1.5 ft
—17
T8 31 D-23 Siltty SAND, dense, gray, wet, Homogeneous, no HCI
34 reaction
60— 18 Length Recovered 0.3 ft, Length Retained 0.3 ft
42
—19
T 34 D-24 Silty SAND, very dense, gray, wet, Homogeneous, no
50 HCI reaction
65— {50) Length Recovered 0.3 it, Length Retained 0.3 it
I—20
421
18 D-25( @GS SM, MC=17%
37 MC Silty SAND, very dense, gray, wet, Homogeneous, no
70




SOIL GL3500 15 TO INTERNATIONAL BOUNDARY.GPJ SOILGDT 8/6/02,1:13:21 P8

N
Washington State
'7’ Depaﬂrﬁent of Transpottation LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. __TH-12-89
pPROJECT _ I-5 to International Boundary Sheet __ 4 of 4
ar - =3
£ E o Standard SPT S - " 2 E
£ 2 5 Penetration Blows/6" | & 2 E E, E Description of Material 'E _g
o = o Blows/ft E = l— S
a 2 N [5lsE B| 2
w| & =
20 30 40
L 50 HCl reaction :
- | | | - (87) Length Recovered 1.5 ft, Length Retained 1.5 ft
7 | | | i
! | |
| I | | R
—22 ! | | —
I ! !
4 | I ] L
| \ |
L | I |
I : } >>* 17 D-26 Silty SAND, very dense, gray, wet, Homogeneous, no
| | I 38 HCI reaction
75— I ] I ar Length Recovered 1.5 ft, Length Retained 1.5 ft —
23 | | | (75) —
i I I |
! | ] i
| ! ]
4 | I I i
N | i |
| | |
. | | | -
I | |
24 | ] | —
1‘ : % 33 0-27 Well graded GRAVEL, subangular, very dense, gray, wet,”
i ! | 50 Homogeneous, no HCI reaction
80— I T T {56} \Length Recovered 0.4 ft, Length Retained 0.4 ft —
r | i |
n | | [ .
: : : End of test hole boring at 80 ft below ground elevation,
4 a5 | | | . L
| | i This is a summary Log of Test Boring. Soil/Rock
| | | descriptions are derived from visual field identifications
- % ! | and laboratory test data.. L
| |
r | | |
' . |
| | | NOTE: A second piezometer was installed in the
i PV | | j borehale. This piezometer was installed to a depth of —_
| | ] 79.0 feet. A bentonite seal was placed in the hole from
o 11 i : 30ft to B0f to isolate the two piezometer from each other. |
|
I I |
- | | [ -
| | |
| | [
| . |
2 I B
7 [ I I I
.
- i -
% L
| | |
- | | | L
B
% I .
! I |
I | |
h i | | B
- I | I
i | [ |
| ] | i
| | 1
] ] |

95




Washington State
Department of Transportation

A
/4

LOG OF TEST BORING

SOIL OL3500 -5 TO INTERNATIONAL BOUNDARY.GP SOIL.GDT 8/6/02,1:13:15 P8

Job Na. 0L-3500 SR 543 HOLE No. _TH-1-01
PROJECT _ I-5 to International Boundary Sheet 1 of__2
Inspector Brian Hilts
Station 0-+924 (L LINE) Offset 19.1 m Lt. Equipment CME 55 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing 323096.5 Easting 4607976 Casing HGQx32
Ground Elevation _69:8 (21:3 m) Start Date __November 6, 2001 Completion Date __November 6, 2001
a - =
£ g » S‘iandatd SPT E; S E " § ':,_:'
=1 @ 15 Panstration Blowsie"| 2| & ¢ | 2 Descriptien of Material ] 5
g E o Blows/it ™) E § é = g E
30 40 @
i ; i 1 D-1 Fat CLAY, stiff, dark grayish brown, moist,
- — 1 | | 3 Homogeneous, na HCI reaction, With hair roots and FeO
- = — 1 | 1 7 stains. -
- — 1 | | (10) Length Recovered 1.5 ft, Length Retained 1.5 ft
B 1 I | 8 D-2 GS 1M11/02
7 ——— ] ! I 8 MC 14/20/01 [
] Co 12 Pl | CH, MC=28%, PI=25 ¥
i — —] I i [ 21) Fat CLAY, very stiff, dark grayish brown, maist, . * i
I | | i Homogeneous, no HC| reaction, with FeO stains - —
— — | | ] 3 D-3 throughout.
T | = | ] [ 4 Length Recovered 1.5 ft, Length Retained 1.5 it =
I — | | | 8 Fat CLAY, stiff, dark grayish brown, moist,
R Il ! ! [ {10) Homogeneous, no HCI reaction, with FeO stains and a ]
54 Il | \ I 5 D-4 Gs trace of hair roots.
I | | | 4 MC Length Recovered 1.2 #, Length Retained 1.2 ft
i Inpalliann | | 1 5 Pl CH, MC=47%, PI=26 L
I~ ] ) | | @) Fat CLAY, stiff, dark grayish brown, moist,
—2 E | | | 5 D-5 es | Homogeneous, ne HC! reaction ]
. il 1 ' | ! & MC Length Recovered 1.5 ft, Length Retained 1.5 ft -
—q /1 b 4 bl | CH, MC=44%, PI=37
i el : i : ll (10) Fat CLAY, stiff, grayish brown, moist, no HC} reaction,
- = | | | | laminated with sand lenses, ; g
:___ | | | | 0 D-6 as Length Recovered 1.5 ft, Length Retained 1.5 ft
4 [— - | 'I | I 0 MC CH, MC=49%, PI=32 L
[— - ] | { l o Pl Fat CLAY, very soft, gray, moist, Homogeneous, no HC
|3 i ! I 1 I ©) reaction B
10~ [— - | i | | o D7 Length Recovered 1.5 ft, Length Retained 151 —
Tl I I I | 0 Fat CLAY, very soft, gray, moist, Homogeneous, no HC!
1 I = i | | o reaction, moist to wet |
- ] | ] I © Length Recovered 1.5 ft, Length Retained 1.5 it
- — | | | | 0 D-8 GS CH, MC=75%, PI=57
7 — - 1 l % I 0 MC Fat CLAY, very soft, gray, moist, Homogeneous, no HCI - [
[ - 1| k | ll 0 Pl reaction, moist to wet
14 — - K | | : (0) Length Recovered 1.5 i, Length Retained 1.5 1t L
— | | | |
- — 1 | | | I 0 D-9 Fat CLAY, very soft, gray, moist, Homogeneous, no HCI
7 el | | I | 0 reaction, moist to wet r
o ! [ [ | ] Length Recovered 1.5 ft, Length Retained 1.5 it
1'5__ [ I I I | {0) L
1 I, | i |
] | | | 1
L |
A N
- — ! ! | | -
] ! | I [
] | | i i
T i | | | 1 , o
il = : : { 0 D-10 GS CH, MC=78%, PI=50
7 — | | | | 0 ‘ MC Fat CLAY, very soft, gray, moist, Homogeneous, no HCI
g5 i | | | | 0 Pl reaction, moist o wet ]
L — ] i ] { (0) Length Recgvered 1.5 ft. Length Rétained 1.5

20 =
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Washington Stat
'7’ D:l;a;tr:ge?s of Tﬁanspcrtation LOG QF TEST BORING

SOIL OL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/8/02,1:13:15 P8

Job No. 0L-3500 SR 543 HOLE No. __TH-1-01
PrOJECT _I+5 to International Boundary Sheet _ 2 of 2
[ . i
€ £ » Standard seT |B2 3 ﬂ 2| E
£ 2 B Penetration Blows/g" | 2 = 2 ﬁ 3 Description of Material 'E 5
@ ko 0. Blows/ft E|E 3 = 2 B
] = N) I = g 2
10 20 30 40
—_— T F T T - e G
— — [ I [ | 2
[— - | | | I ola| Jels
) = ! R
= R Tl g
i [— — | | | ] I o T
|— —] | | | | -:. e
3 ([
+—7 | | | l Y
— —3 | | [ | = IO
[— - f | | I 0 D1 | GS | CH,MC=72%, PI=59 N
7 ] ' | I | 0 MC Fat CLAY, very soft, gray, moist, Homogeneous, no HCl [ [ ;::
- ] | ; ! } 0 Pl reaction, possibly lean clay 4 e
25— - — 1 1 { | | (O] Length Recovered 1.5 ft, Length Retained 1.5 ft I [ e N
[ ] [ N I
J el | I | | IR g
s | ——] | | ! l I N e
gy | I I ! 1 = i
i I 1 | | | I I N = N
= ! ! ! | =
I I | ! | e -
I = i | | | S W :
iy | | | | oss .
by [ [ [ | 0 D12 Fat CLAY, very soft, gray , moist, Homogeneous, no HCl LN
. ey [ I I 0 reaction, moist to wat S I %
g 1 | | | | 0 Length Recovered 1.5 ft, Length Retained 1.5 ft N I
I | | | | )] - e
30 I S S
I I | |
| | | | | i
r : = ‘ % End of test hole boring at 30 ft below ground elevation. T
J | [ I | L
| | | | This is a summary Log of Test Boring. Soil/Rock
| 10 | | | | descriptions are derived from visual field identifications |
. | | | | and laboratory test data. . L
| | | [
| | | §
N | | | | i
L | % % | 4
! |
35 SR i
o
— I T B -
| | | |
- | I | | L
! ! I |
- | ! | I 4
7 I | | | -
| | | [
R
AR i
40 Pl
| | | [
4 [ | | | -
| ] | 1
| | | |
- I | I | -
I ! I |
—13 I ] | [ 7
7 | | | | B
| | | I
| | | | |
L | | | | M
! ! | |
45 TR S DO




A
Washington State .
'7’ Departngent of?l'ransportation LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. _TH-2-01

PROJECT _ I-5 to International Boundary Sheet 1 of _2

Inspector Mike Mulhern

SOIL OLS;'SOIJ 1-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/5/02,1:13:23 P8

Station 0+941 (L. LINE) Offset 18.9 m Rt. Equipment BK-81 w/ autohammer
latitude Longitude Method Wet Rotary
Northing 323103.4 Easting  460835.8 Casing HQ
Ground Etevation _71:0 (21.6 m) Start Date __November 6, 2001 Completion Date __November 6, 2001
= E Standard SPT § S 73 B =
= ~ a . = =z g [0
£ o H Penetration Blows/e' (2! 8 @ | 8 & Description of Material £ E
5] 5 o Blows/ft N) E % S L 2 @
= = alw = o =
10 20 30 40
x N i ; i 1 D1 Elastic SILT, loose, olive brown, moist, Homogeneous,
* | | | ; 2 no HCI reaction, organics throughout
4 * N | | 1 | 2 Length Recovered 0.5 ft, Length Retained 0.5t .
(4
- x I 2 D2 | 68 | MH, MC=37%, Pl=24 . .
7 N | ! I | 3 MC Elastic SILT, loose, olive brown, moist, Homogeneous, - Y
. | I | | 5 Pi no HCl reaction, very moist Y
| N | | I [ (8) Length Recovered 1.5 ft, Length Retained 1.0t L
) x I { I ] 11/20/01 —
x | | 1 I 1/14/02
. ® ! | | I B
% | ! | |
st x | | [ I - _
=] [ 2 D3 | GS | CL, MC=47%, Pl=25
- — : : : } 2 MC Lean CLAY, medium stiff, olive brown, moist,
4 = | I ] | 5 Pl Homogeneous, no HCI reaction, some organics, trace -
L5 gl ] ! | | N sand ]
| i | | | | Length Recavered 1.5 ft, Length Retained 1.0 1t
Inglidegy | | | |
= I | | i 1 D-4 GS [ CH, MC=61%, PI=50
1 ] : ! | | 1 MC | FatCLAY, soft, grayish brawn, wet, Homogeneous, no -
- — l I L 1 1 Pl HClI reaction
B - — i i | | @) Length Recovered 1.5 ft, Length Retained 1.0 f L
. | | | | U~ Lean CLAY, grayish brown, wet, Homogeneous, no HC
L, - | | I l A reaction
10— - —] | I | ] B Length Recovered 2.0 ft, Length Retained 2.0 it =]
== 1 1 c
i |— | | | | £ L
] = I I | [ F i
:—__ﬂ_ } : : ll 0 D5 | G5 [ CH, MC=74%, Pl=44
1 = —] | | I ] 0 MC Fat CLAY, very soft, gray, wet, Homogeneous, no HCI i
- — I l ! | 1 Pl reaction
1, - — 1 | | { | " Length Recovered 1.5 {t, Length Retained 1.0 1t u
== 0
| I =1 I I | | i
— i : : I1 0 0-6 GS | CH, MC=77%, Pl=42
| I | I | 0 MC Fat CLAY, very soft, gray, wet, Homogeneous, rno HCI A
15— | | 1 ] 1 P reaction —
| | | | M Length Recovered 1.5 #, Length Retained 1.0 t
i 1 I | | L
- | | [
5 ]
| | | ]
- | ] I | B
| | ! |
| [ | |
T ! | | | ]
! | | }
i | | | |
| | I | o D-7 Lean CLAY, very soft, gray, wet, Homogeneous, no HCI
g : : !‘ |I 0 reaction —
20




A
Washington State
'7’ Departrgent of Transportation LOG OF TEST BORING

$0IL QL3500 1-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:23 P8

Job No. 0L-3500 SR 543 HOLE No. _.TH-2-01
PROJECT __I-5 to International Boundary _ Sheet _ 2 of 2
L . [
= E ° Standard SPT S 2 g ) % *5‘
= o . z @
£ E 5 P;rl\etra::n Blows/6" | & é_ 2 ﬁ E Description of Material ‘E _g
z % o ows (NY § 5 é g B
10 20 30 40
] i ; i '] 1 Length Recovered 1.5 ft, Length Retained 1.0 ft
it A S R t
1 [— ] | | | [ i
— - | | I | T
i | =1 | | | I .. ‘:
= -—] ! [ ! | -
== 1 .
1y == | 1 Lo - e
[ ] J | | | .
— [ . | ] i)
s — | | | o te
' | { } 0 D-8 Lean CLAY, very soft, gray, wet, Homogeneous, no HCI .
- | | | a reaction -
25— I | | I 1 Length Recovered 1.5 f, Length Retained 1.0 1t =
I T {0 .
| ! [ ! | .
g | | | [ -
I | i [ X
i | | | ] L
[ ! [ I ¥
| ! | [ .
- | | | | A
| | | | .
I | | | M
N % { % : 0 D6 | &S | CL,MC=73%, P\=15 i
—a | | ‘ | 0 MC Lean CLAY, very soft, gray, wet, Homogeneous, no HCI ]
30— I | I 1 1 Pl reaction —
! ! ! | (1) Length Recovered 1.5 ft, Length Retained 1.0 ft
i | I | | : N
r | I | I ]
i : : I : End of test hole boring &t 30.5 ft below ground elevation,
I [ ! |
10 ! ! | ! This is a summary Log of Test Boring. Soll/Rock _
7 I | % ]I descriptions are derived from visual field identifications i
| : | | and laboratory test data.
7 | I [ | ' r
L | i : : i
I |
35 A T B
! | ! |
i | | I ] l
1 Lo u
[ | | [
: ] I [ | L
I | [ |
- | | | | i
. ! | | | r
I | | |
] | ! ]
7 | | I | r
—12 [ I : : —
_ | ! L
0 Lo
| I | |
L I, | | [ -
I [ | ]
| | ! |
- | | I | -
| | i |
—13 | ! | | -
7 | | [ | 5
| | ] |
] | | | |
L ! | | 1 r
] | ! I
L 45 L [




Al
Washington Stat
'7’ D:psar]‘tnnae?wr; of T;nsportation LOG OF TEST BORING

Job. No. 0L-3500 SR __ 543 HOLE No, _TH-3-01

prOJECT _ |5 to International Boundary sheet 1 of 8B

Inspector Hanning

SOIL OL3500 I-5 TC INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:25 P8

Station 1+317 (L LINE) Offset 17.5 m Lt. : Equipment  CME 850 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing 323480.8 Easting  460808.1 Casing HQ
Ground Elevation 73.8 (22.5 m) Start Date December 11, 2001 Completion Date December 12, 2001
[1}] . —
e £ o Standal:d SPT S 8 é‘ " :§ 5
5 2 5 Penetration Bowse' 2|2 5| 8§ B Description of Material | £
53 & o Blows/ft (N) g E 2 = 3 =
o = E B c 5 =
10 20 30 40
] I ; ; = 1 D-1 GS | CH, MC=48%, PI=36
- — | | | | 1 MC Fat CLAY, soft, gray brown, moist, Homogeneous, no
- = =1 | | | | 1 Pl HCl reaction -
- ] I | | | 2 Length Recovered 1.2 ft, Length Retained 1.2 ft
I =4 I L @ L]
— — I | I | 2 D2 Fat CLAY, medium stiff, gray brown, moist,
l— —] i | | | 3 Homogeneous, no HCI reaction
1, — : % : } 2 Length Recovered 1.0 ft, Length Retained 1.0 ft% - .. -
- — 3 ]
— | i | | (5}
i 1 I : % : U3 Fat CLAY, gray brown, moist, Homogeneous, no HC
1 ] 1 | | A reaction
Bl :..._'_‘_ i | | ! B Length Recovered 1.0 it, Length Retained 1.0 ft —
— = 11 €
| 1= | I | | B
= = | | | | 0 D4 GS CH, MC=62%, PI=32
—2 ] | | ! | 0 MC Fat CLAY, very soft, dark gray, moist, Homogeneous, no —
i ] | I I | 0 Pl HCI reaction -
e 1 : : Il 1 Length Recoversd 1.5 ft, Length Retained 1.5 ft :
g o)) .
E | | e
e | | | |
il I : % I 0 D-6 Fat CLAY, very soft, dark gray, moist, Homogengous, no
- [—— 1 o g HCI reaction B
10— 2 — — ! | I 1 0 Length Recovered 1.5 1t, Length Refained 1.5 ft —
— 0
- — | | | I :
i e R S N B ©
- — j | | | U-g Fat CLAY, dark gray, moist, Homogeneous, no HCI
B - — ] | I | I A reaction ]
- - 1 I : 1 : B Length Recovered 2.0 ft, Length Retained 2.0 ft -
] ! c
- - —_l ] | | ] D ,
o= b 0 o7 | GS | CH, MC=62%, PI=40 e
l— — ‘ { | | 0 F MG Fat CLAY, very soft, dark gray, moist, Homogeneous, no
- I | | I | 0 Pl HCI reaction -
I ] | | [ | 0 Length Recovered 1.5 fi, Length Retained 1.5 #t
r Pk S N © — |
15 1
il | | | |
LB :
S et N T B 7
- i | | ! [ 5
] I } \ !
il ] | | |
T il | | [ | ]
il | ! | |
1 e I L | I
LT, | | | [ 0 D-8 GS ML, MC=32%, PI=22
L P . % l 1‘ i 0 MC | SILT with sand, very loose, dark gray, moist, —
20 —




SOIL OL2500 15 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:25 P8

Al .
Washington State
/4

Department of Transportation

LOG OF TEST BORING

Jab Ne. 0L-3500 SR 543 HOLE No. _ TH-3-01
PROJECT _ -5 to International Boundary Sheet _ 2 of B
Q . =
g | E| o Standard seT |22 5| : 5| B
£ 2 % Pengiration Blowse' 2| B 2| B B Description of Material 'a:é g
2 w ~ Blows/ft (N) E|E S5 = 3 5
= Sle 5| =
10 20 30 40
T ‘I ; II ; 0 Pl Homogeneous, no HC! reaction
c | l | | 0 Length Recovered 1.5 ft, Length Retained 1.5 ft
A . [ N R ©)
B T | | I | .
i L. I | | i
- ! | | |
L | | [ |
A7 . I I ] | —
- | i | |
o | | | [
- . » I [ I § . .
L. | l | | 0 D-2 SILT with sand, very loose, dark gray, moist,
L - 1 I | I g Homogeneous, no HCI reaction
25— T | [ | 1 0 Length Recovered 1.5 ft, Length Retained 1.5 ft e
.o [ 0
Lo | I | | (@
—8 . | | | | —|
co | | I ]
N L ! | i |
.. ! | | |
o | I | f
- .. | | | |
.o | | | |
T | | ! ]
T T ! } = : 0 D-10 SILT with sand, very loase, dark gray, moist,
—a .. | | | ] 0 Homogeneous, no HCI reaction ]
30— L | 1 i i g Length Recovered 1.5 ft, Length Retained 1.5 ft —
T | | I
i L oo ©}
2 - | | ! | 5-11 SILT with sand, very loose, dark gray, wet,
L | | I | Homogeneous, no HCl reaction
- L Wl ! : II Length Recovered 2.0 ft, Length Retained 2.0 ft
co | ! | |
B VS B B B N
- | [ | ]
LT | | | |
] L % : : II s-12 No Recovery
T | ! | |
35 L. Eorr B
- | | | ]
1 | T | | | | _
.o | | | | 513 SILT with sand, very loose, dark gray, wet,
- i | | | Homogeneous, no HCI reaction
- LT : li : |l Length Recovered 0.7 ft, Length Retained 0.7 ft
L S | | I 1
:ﬁ_ : : : { 0 D14 | GS | CH, MC=35%, PI=38
- I | | | 0 MC Fat CLAY, very soft, dark gray, wet, Homaogeneous, no
. = 1 | 1 | l 0 Pl HCI reaction
42— 1 | | | 1 (0) Length Recovered 1.5 ft, Length Retained 1.5 &t —
— I R A 0 '
“0 — i
— | | | |
AL l— — I | | |
[— — | ! | |
I— —1 | | I |
- — — ] I I |
— ] | [ i |
=18 = — I I | | —
7 l— — ] | | |
I =1 ] ! | |
i T T4 | | | |
L |- | I ! | 0 D-15 Fat CLAY, very soft, dark gray, wet, Homogeneous, no
s I : i l 0 HCl reaction
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A
Washington State
77’ D:partrge?'\r; of Transportation LOG OF TE-ST BORING

S0IL OL3500 15 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/8/02,1:13:25 P8

Job No. 0L-3500 SR 543 HOLE No. __TH-3-01
PROJECT _I-5 to International Boundary : Sheet __ 3 of 6
= € Standard SPT g s 3 ' gl =
= = a2 N . = o} . g o
£ o 5 Penetration Blows/6" | 2| & % ﬁ @ Description of Material ‘E 5
@ T o Blowsfft Ny £ £ =] ~ 5 =
a = gla b 5| =
10 20 30 AD :
e i ‘ i i 0 Length Recoveraed 1.3 f, Length Retained 1.3
—1 1 0
[— — | I | I
i — — I | | | L
— — | | ! ]
- — ] ] A \ I .
i l— — I | | | -
— — [ ] | |
|— =] ] | | i ,
—15 —_4_-:_’ i ! } I 0 D-16 Fat CLAY, very soft, dark gray, moist, Homogeneous, no —
] I 1 I 1 0 HCI reaction
50— ] I ; | | 0 Length Recovered 1.5 ft, Length Retained 1.5 it —
— N I S 0
+ l— | | | | (@ —
= | | | | "
| I | | |
i i | I | | L
I =] | | I !
—16 = | | [ | .
4 — ] | | I | -
Iy | | | |
I~ I | | |
- — = % : : : 1 D-17 Fat CLAY, very soft, dark gray, moist, Homogeneous, no 7
] 1 R | 2 HCI reaction
55— =] | | | 1 1 Length Recovered 0.8 ft, Length Retained 0.8 ft —
] | I ! |
17 | | 1 | @) | —
= =] | | I | -
- I | | |
4 p— ! } | | -
_ e I | | | 4
e | [ | i :
s - — | I ! I B
- — | ) I |
- — | | i |
B =¥ : : I : 0 D18 | GS [ CL, MC=37%, P!=24 N
- 1 l | | 0 MG Lean CLAY, very soft, dark gray, meist, Homogeneous,
60— =" | | | ] 0 Fl no HCI reaction —
-1 | | | | 0 Length Recovered 1.5 fi, Length Retained 1.5 ft
I poe: N I S ® L]
l— | | | | '
= | I | |
- aliecy | ] | [ -
=19 = ! | | [ - . —
= = I | | j
T gy i ! I 1 r
Il | ! ! I '
| gy | | I |
- — | | | | 0 b-18 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
- — I ' | | 0 HCI reaction
65— el | : : % g Length Recovered 1.5 ft, Length Retained 1.5t -
o0 ! ! | | —
i s I T B © L
I ] I ] I |
e | | ) |
- ] | | | I N
i = | | I | 7
] ! | j 1
7 — ! ! | | i
- I ! | |
| S e G B R -
- — | | l | 0 D-20 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
- — | | I i 0 HCI reaction '
70 ——— | ] | 1




3
Washington State
'7’ D::alltrﬁeonrt]: of Transportation LOG OF TEST BORING

SOIL DL3300 1-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/8/02,1:13:25 P8

Job No. ~_0L-3500 SR __ 543 HOLE No. _TH-3-01
PROJECT _ -5 to»lnternational Boundary Sheet __4 of 6
@ " —
e E o Standard SPT '% 2 ’3‘? " ,§ E
£ g 5 Penetration Blowsie | 2|2 o| @ B Description of Material ] 5
B 2 & Blows/ft sl g g~ - S E
g | 2 ™ |EgE g| 2
10 20 30 40 ’ @
gyt i i | | 0 Length Recovered 1.5 ft, Length Retained 1.5 ft
- | 0
- — | ] | |
7 - Lo ©
! | | |
i ! ! [ I
—22 | I I |
| i | |
i | I | i
| | [ I
L | ] | |
) % : : } 0 D-21 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
| 1 i I 0 HCI reaction
75— I 1 | | 0 Length Recovered 1.2 f, Length Retained 1.2 ft
—23 I | I | 1
| | | | | (@
| | ! |
| | | 1 :
4 ! | | |
I ! | ! |
i I ] i )
. I J I |
| | | |
L o4 | | | ]
1 A | 0 b22 | GS | CL, MC=31%, PI=16
] | | ] 0 MG Lean CLAY with sand, very soft, dark gray, wef,
80— | 1 | | 0 Pl Homogeneous, no HCI reaction
- | 1 | | 1 Length Recovered 1.5 1, Length Retained 1.5 ft
i I N B ©
] | | |
| | | I
1 55 | | | |
I | I |
| ! i |
s | | | | C
| | | ]
N | | | | _
: } ! 1 Q D-23 | Lean CLAY, very soft, dark gray, wet, Homogeneous, no
i | | | 0 HCI reaction
85— 0 Length Recovered 1.5 it, Length Retained 1.5 ft
==
|
i L ©
| | | |
| ] | |
+ | | I |
I | i |
i I | |
- o
| |
7 = I I B
[— - | ' | | 0 D-24 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
|— - % : } II 0 HCl reaction
90— |- | | | | 0 Length Recovered 1.3 {t, Length Retained 1.3 it
o - '— 0
g | | | |
1 - Il ©
s I A A
g I
S AR iy roorob
— - ! | | |
o= | I | |
T [— - | | | ]
L . ] | | |
4 [— - I [ l | A
[— - | | | i 0 D-25 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
i 1} ! l |' 0 HCI reaction

&
|
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A
Washington State .
v” D:paﬁrgent of Transportation LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. _ TH-3-01
PROJECT _I*5 to International Boundary Sheet _ 5 of 6
w N =
= E " Standard SPT E: 2 "2‘ w k) £
= 2 5 Penatration Blowsie"| 2| 2 & & B Description of Material % £
E £ o Blows/ft N) Bl e E - F 3| B
= o s = =
0 20 30 40 @ ©
28 [ i i i i 2 Length Recovered 1.0 it, Length Retained 1.0 ft ]
et | I R N B 3
1 gt | DU N IR I @)
=y
r | R R T
= 1
s | N T T B
] g || | b
pllognll |
Sel e | R R
——% | L 0 D26 | G5 | CL, MC=31%, Pl=28
ity I ] | | 0 MC Lean CLAY, very soft, dark gray, wet, Homogeneous, no
100—- - I [ I I 1 Pl HCl reaction
] | I ] I 2 Length Recavered 1.3 ft, Length Retained 1.3 ft
J [ I § O]
| | | |
| | | |
| | i |
| | | |
| } | |
I I | [
| | I ]
| j I I
! : k : 0 D-27 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
| | | | 0 HCl reaction
| | I | 2 Length Recovered 1.0 ft, Length Retained 1.0 ft
| I | [
[ N 2)
| | I |
| | | |
| ! | |
i | | |
| I | [
| I I ]
| | | |
I | ] |
]L |1 : : 0 D-28 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
| | | | 0 HC! reaction
| | I ! :; Length Recovered 1.3 ft, Length Retained 1.3 ft
| ] | |
N M
I I i |
! ! I i
i i | |
| | | |
| | | ]
| | ! I
| | | |
! ! | |
! | | | 0 D-29 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
I : : % 0 HCI reaction
| | | | ; Length Recovered 1.3 ft, Length Retained 1.3 ft
| | I |
T M
| | | |
i | | |
I [ | ]
| | | I
| | | |
| | | |
| | | |
| | [ ;
I | | ] 0 D30 | GS CL, MC=30%, PI=10
= ‘ I : 0 MG | Lean CLAY, very soft, dark gray, wet, Homogeneous, no




Al .
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

Job No. 01.-3500 SR 543 HOLE No. _TH-3-01
PROJECT _ I-5 to International Boundary Sheet _6  of _6
e | £ Standard ot |BlE 3 5| £
= = N = z o ] [
£ g Penefraton Blows/6" | 2 L2y ﬁ @ Description of Material ,‘;3 E
® B Biows/ft ~ |E|E 5 F 5| =
[ = S &“J [ ‘(5 =
20 30 40
i i i 1 Pl HCl reaction
| | | 3 Length Recovered 1.5 f, Length Retained 1.5 ft
. [ M
—37 | \ | 7
i I i |
I I |
I | |
1 \ | | i
! | |
I I |
7 I : l 0 D-34 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
—38 ] I I 0 HCI reaction —
125 | | | 1 Length Recovered 1.0 ft, Length Retained 1.0 ft —
| | { 3
| Lo )
i \ | I i
| } |
i I | |
| I |
| [ |
-—38 | I | .
| \ |
| i }
7 i : II 0 D-32 Lean CLAY, soft, dark gray, wet, Homogeneous, no.HCI
- | | | 1 reaction 1
130— | | | 3 Length Recovered 1.5 ft, Length Retained 1.5 {t —
[ 3
i [ 4
—40 } I I —
.
N i
[ | | End of test hole boring at 131 {t below ground elevation.
I [ |
’ i } : This is a summary Log of Test Boring. Soil/Rock
| I [ descriptions are derived from-visual field identifications
4 | | | and laboratory test data, :
41 ] I | —
| | !
gl ¥ I B
a
a ! [ |
Lol . I [ |
= r i | | 7
g | [
E - | | |
5 | | |
- I .
5 T | | }
| |
g ) [
z | [ |
< - ] | | 7
| | |
g 140 —
=) | | |
4 | ! |
z 143 | I ] —
£ | | |
<
Z | | |
I‘E‘_J . ! I | '
z ! | :
o - | | .
i . I |!
2 | I
® ] I I
=] N | ] |
o 44 o n
Q
] ] | |
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Washington State
'7’ Department of Transportation LOG OF TEST BORING
Job No. 0L-3500 SR 543 HOLE No. _TH-4-01
pROJECT _ I-5 to International Boundary Sheet __1 of_2
Inspector Brian Hilts
Station 14317 (L LINE) Offset 19.6 m Rt Equipment CME 55 wf autohammer
Latitude lLongitude Method Wet Rotary
Northing 323479.5 Easting 4608452 Casing HQx32
Ground Elevation 75.6 (23.0 m) Start Date November 7, 2001 Compleﬁon Date November 7, 2001
1] . [
e £ o Standal:d SPT E g é‘ i J§ E
£ | g |5 Penetraton Bowsie' | 2|8 = | 8 3 Description of Material €| &
8 g o Blows/ft Ny | E £ = = 3 %
(] (%3] -—
20 30 40 @ ©
; ; ) ; 1 D-1 GS SP, MC=9%
1 \ | 2 MG Poorly graded SAND with gravel, very loose, grayish
4 | | | 1 brown, meist, Stratified, no HC! reaction, with hair roots ‘g
| | | 3 and the bottom .4" was sandy silt and dark brown -
3 g | | 2 D-2 Gs Length Recovered 0.8 f, Length Retained 0.8 f
| | | 4 Pl 11/20/01
i | | | 6] CL, MC=27%, PI=19
4 1 1 i 2 D3 G5 Sandy lean CLAY, medium stiff, very dark grayish brown, —
i I il 3 MC |imoist, Homogeneous, no HCI reaction, with a trace of
“ | T 4 Pl dark brown organics and hair rocts -
| | | )] L ength Recovered 0.7 i, Length Retained 0.7 ft
L | | i 3 D-4 CH, MC=45%, P1=29 i
5 | I 3 Fat CLAY, mediumn stiff, grayish brown, moist, Stratified,
| | | 5 no HCI reaction, moist to dry, mottled orange and hlack
| I | | (8) with hair roots. L
| [ Length Recovered 1.5 ft, Length Retained 1.5 ft
—2 I b Fat GLAY, medium stiff, graylsh brown, moist, —
E | | | o D5 cs Homogenecus, no HCl reaction, moist to dry with FeQ -
! | | 1 MG -\5tains and hair roots.
| A b 'S | \Length Recovered 1.3 ft, Length Retained 1.3 ft I
o i | | @) CL, MC=54%, PI=8 N .
| 1 | 1 06 G Lean.CLAY‘, soft, gray, moist; Homogeneaus, no HCI
i | L | 2 MC reaction, with FeO stains L
I | | 1 Bl L ength Recovered 1.5 ft, Length Retained 1.5 ft
CH, MC=64%, PI=37 |
10— 3 : : || @) Fat CLAY, soft, gray, wet, Homogeneous, no HCI =
I | | reaction :
0 D-7 GS Length Recovered 1.5 f, Length Retained 1.5 ft
] | ! ! 0 MC CH, MC=64%, Pl=42 i
I I | » MU=b4%, Fl=
" | | I (g) Pl Fat c:Ct)LAY, verty soft, ?ray, moist, Homogeneous, no HCI .
i | | | reaction, moist to wet - _
| I [ 0 b8 Length Recovered 1.5 ft, Length Retained 1.5 ft
| ] ] 0 Fat CLAY, very soit, gray, wet, Homogeneous, no HCI
4 | | | 0 reaction -
} : |l {© Length Recovered 1.5 ft, Length Retained 1.5 ft
’ [ 0 D-9 Fat CLAY, very soft, gray, wet, Homogeneous, no HCl |
L | I lj 0 reaction _l
15— ! 0 Length Recovered 1.5 ft, Length Retained 1.5 t —
I ! | ©}
! |
4 | [ | L
| I |
_.5 —
| i |
- | | ] r
| | |
| ] | 3 D-1¢ GS ML, MC=28%, PI=21
T ! | | 1 MC | Sandy SILT, very loose, gray, wet, Stratified,Laminated, |* 7]
| ! | 1 Pi no HCI reaction, with sand lenses
N : Wi l (2 Length Recovered 1.1 fi, Length Retained 1.1 #t L
] | ]
_6 —
L ] | |
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Al
Washington State
'7’ Departn%ent of Transportation LOG OF TEST BORING

Job No. 0L-3500 SR _ 543 HOLE No, _ TH-4-01
proJeEcT _ 15 to International Boundary Sheet 2 of 2
e | E |, Standard SPT E’L s Bl oz
& = » ) = .
ﬁ g B Penetraticn Blows/6" | .2 % ‘@ ﬁ % Description of Material ‘E E
g % i Blowstft e - 3 5
af 2 N 1 E 3c 2 2
10 20 30 40 @ ©
T T T T
! I | |
| | | |
1 | ! | |
! I | |
i | i | |
| | ! |
= : { ﬁ | 0 D1 | 68 | CL, MG=31%, PI=12
17 - — | | | | 0 MC Lean CLAY, very soft, gray, wet, Laminated, no HCI .
= —"1 | | | 1 0 Pl reaction, with sand lenses .
4 ] | | i | (©) Length Recovered 1.0 ft, Length Retained 1.0 ft .
— | | I | X
N [-—— | i ! | B
251 I— I | 1 l e
|~ ] | | j | oo
] = R
L g | | | [ | N
|~ = | | ] ] IS =
i |[— 1 ! ! | I ot .
_.—'_"'—_‘ 1 | [ . 1O
a ] I : ]1 : 0 D-12 Lean GLAY, very sofi, gray, wet, Homogeneous;.no-HCL: _:::_:::
1 ] | | | | 0 reaction DR K
-1 | | | | 0 Length Recovered 2.0 ft, Length Retained 1.5t el feee
— — D o.l ...
4 = I | | | o I ¢
5 LI | | ] 1 0) _:': :':
30— ! ! [ N I
| \ ! 1 NOTE: At approx.14' we lost all water return and got a
: : } I little back every so often. The soil is very soupy and
1 | | | | difficult to install & piezometer. i
| : : : = End of test hole boring at 29.5 ft below ground elevation.
f I [ | This is a summary Leg of Test Boring. Soil/Rock
10 ! | ! | descriptions are derived from visual field identifications . . | _|
. | | \ | and laboratory test data.
| | | I
| | | [
7 | | | !
L ; I | || -
! |
7 [ I R ~
I | \ :
i | | i
—M I B m
| | | ]
- | | ] |
! ! | |
~ I I | | -
1 | i ! |
I | \ |
| .
MEEEEE I
_ | L
“0 I
I | [ I
1 | | I ! -
| | | I
| | | |
. | | | |
I [ ] |
—13 I I | | ]
7 ] i | |
| [ ]
i | | | |
L | | | | i
| | I [
| | | J

45




A
Washington State
'7’ D:‘:a:!tngent of Transportation _ LOG OF TEST BORING

Job No. 0L-3500 : SR __ 543 . MHOLE No. _TH-5-01

PROJECT __I5 to International Boundary Sheet _ 1 of 5

Inspector Hanning

SOIL OL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:30 P8

Station 1+500 (LR LINE) Offset 9.6 m Rt. Equipment _ CME 850 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing | 3236625 Eastng  460845.8 Casing HQ
Ground Elevation 87.9 (263 m) Start Date December 20, 2001 Completion Date - December 20, 2001
. ol . -
=y E ® Standard SPT E 2 E " .g g
s g 5 Penetration Blowsis"| 21 2 4 | ®§ B Description of Material B E
& z | & Blowsift ElES|— + s| B
a3 < (N} |8 E % 2
10 20 30 A0
i i 2 D-1 GS ML, MC=32%, PI=33 -
| I 2 MC Sandy SII-T, soft, dark brown, moist, Homogeneous, no
4 | | 3 Pl HCI reaction I
1 ' 5) Length Recovered 1.5 fi, Length Retained 1.5 ft
T | 1 1 D-2 Sandy SILT, loose, dark brown, moist, Homogeneous, no
T | I 2 HCI reaction r
I | 3 Length Recovered 1.5 ft, Length Retained 1.5 ft*
i | | &) LN
L4 ( I 3 D-3 Gs ML, MC=21%, Pl=21 ‘ : -y
] i 2 MG Sandy SILT, medium dense, clive brown, moist, X
_ I I 9 Pl Stratified, no HCI reaction = Y
| | (1) Length Recovered 1.3 f, Length Retained 1.3 1t Y X
L ! § 4 D-4 1/11/02 i
5 \ | 12 i * Sandy SILT with gravel and trace organics, medium I~
i | 15 dense, olive brown, moist, Stratified, no HCI reaction
] : : (27} Length Recovered 0.8 ft, Length Retained 0.8 ft .
—2 | | —
i | | v L
| |
| | A
t b 5 o5 | 85 | ML MC=14%, PI=21" - e
| I 8 MC Sandy SILT, medium dense, dark greenish gray, moist, -
- I I 7 Pl Homogeneous, no HCI reaction 3
| | (15} Length Recovered 1.5 ft, Length Retained 1.5 ft ;
—3 { I —A
10— I I KA
| |
§ | ] L
I |
L 1 | i
i I | L
I |
| | -
Ta b 2 D6 | GS |-CL, MC=18%, PI=11 1
| | 3 MC Sandy Lean CLAY, medium stiff, dark gray, moist, "y
. | 1 5 Pl Homogeneous, no HCI reaction -
! | (8) Length Recovered 1.5 it, Length Retained 1.5 ft
T I | I
15 | |
| |
i [ | v/
s | I 12/20/2001 |
| [
i | { L
| ]
! |
i ‘i : 0 D-7 Bandy Lean CLAY with trace gravel, very soft, dark gray,
| | 0 wet, Homogeneous, no HCI reaction ‘
- | | 0 Length Recovered 1.3 ft, Length Retained 1.3 ft -
. I @
20 ' I
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A .
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

SOIL OL3500 1-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/8/02,1:13:30 P8

Job No. 0L-3500 SR 543 HOLE No, _TH-=5-01
proJecT -5 to International Boundary Sheet 3 of_5
— 8l g —~ @ -
g E ® Standa{'d SPT = 2 g " § =
£ 2 s Penstration Blowsie"| 2t 8 o | § 2 Descripticn of Matetial | §
8 & £ Blows/ft N) E|E 3 -~ 3| =
a = Il@ = o =
10 20 an 40
14 —
15 —
50— -
7 511 No Recovery
—16 —
] 0 D-12 GS CL, MC=20%, PI=10
1 MG Sandy Lean CLLAY, soft, dark gray, wet, Homogeneous,
4 2 Pl no HC) reaction
(&) Length Recovered 1.2 {t, Length Retained 1.2 ft
55— —
17 —
i 3 D-13 Sandy Lean CLAY with gravel, medium stiff, dark gray,
3 wet, Homogeneous, no HCI reaction
41—18 2 Length Recovered 0.7 ft, Length Retained 0.7 ft —
5)
60— —
7 0 D-14 Sandy Lean CLAY with gravel, soft, dark gray, wet,
0 Homogeneous, na HCI reaction
-+ 2 Length Recavered 1.5 ft, Length Retained 1.5 ft
@
6h— -
i 31 D-15 Gs GW-GM, MC=7%
48 MC Well graded GRAVEL with silt and sand, subangular, very
=21 50/4" dense, dark gray, wet, Homogeneous, no HCI reaction I
L 98) Length Recovered 0.6 ft, Length Retained 0.6 ft
- 70




Al
Washington Stat
v' D:;alltr:'ﬁe?\rt} ofﬁll‘;msportation LOG OF TEST BORING

S0IL OL3500 1-5 TO INTERNATIONAL BOUNDARY.GPJ SCIL.GDT 8/6/02,1:13:30 P8

Job No. 0L-3500 SR ___ 543 HOLE No. _TH-5-01
PROJECT _ |5 to International Boundary Sheet _ 4 of 5
of . ] —
£ €| . Standard spT |$|2 3 o g =
£ 2 B Penetration Blows/g" | 2 I %3 Description of Material g g
@ ki o Blowsift N) E|E 5 = a B
[} = Sl e = b =
¢ 20 30 40
R
D |y | I | [
7 8= E) ! [ ] |
g I I | §
4 s R I I
22 |od o { | | |
I
g L | |
a A R A R e dRPT D16 | ©5 | SP-8M, MC=21%
| l ! | 28 MC | Poorly graded SAND with silt, very dense, dark gray,
4 [ | | | 32 moist, Stratified, no HCI reaction
| | | | (80} Length Recovered 1.3 ft, Length Retained 1.3 ft
| | I |
75— | | I |
1-23 | | | |
I ! | I
i} | I | |
! | | |
4 I ! | ]
i I I | ]
! | | I
i i | |
| | | | >>® o D17 | GS | 5M, MC=21%
24 I [ 32 MG Silty $AND, very dense, dark gray, wet, Stratified, ne HCI
- I | ! I 36 reaction
I ] | | (88) Length Recovered 0.9 ft, Length Retained 0.9 it
| | \ !
80 | | [
- | | o
i | ! | |
| ] | |
! | | i
A I | ] ]
25
I I | |
| | | I
- I | | | == . ‘ .
| | | | 18 D-18 Silty SAND, very dense, dark gray, wet, Stratified, no HCI
L | ( 1 | 28 reaction
4 | i | | 41 Length Recovered 0.9 ft, Length Retained 0.9 ft
L Lo (89)
. ] | I I
B % o
| | | |
i | | [ |
| I | j
! | | ]
+ I I | |
| | | |
| | | |
7 | | | I >>? . .
17 D-19 Sitty SAND, dense, dark gray, wet, Stratified, ho HCI
—27 : : % } 21 reaction
4 | | | [ 30 Length Recovered 0.8 ft, Length Retained 0.8 ft
[ R 51}
o | | | |
w01 Lo
| ! | |
J | I | i
.
I I
%8 I
| | | |
I | | | °
A | 14 D20 | GS | ML, MC=17%, PI=27
- | | | | 22 MC SILT, dense, dark gray, moist, Laminated, na MCI
4 | | E | 28 Pl reaction
\_ - | | | 50y - Length Recovered 1.3 ft, Length Retained 1.3 it
| | | | i
85
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A
Washington State
v7’ Depanltr;%ent of Transportation LOG OF TEST BORING

JobNo. _OL-3500 SR 543 HOLE No. _TH-5-01
proJecT _ |5 to International Boundary Sheet 5§ of 5
= = Standard glg = 3 =
g E | o " SPT || 2 8 " g 5
£ g 5 Penetration T A Description of Material ] S
53 £ i Blows/ft N gl E S8 - - 5 &
e = {N) HERS -
10 20 a0 40
— T T T T —]
= Lo
| [ i |
7 | | ! |
! } I [
in ] | \ [
I | \ l
E | : |
i I ]
o B 1 > 4 D21 | GS | CL MC=21%, PI=14 ‘
. - = | I [ | 26 MC Lean CLAY, hard, dark gray, moist, Homogeneous, no
- il [ ! | | 40 PI HCI reaction
- I ‘L : : {66) Length Recovered 0.8 ft, Length Retained 0.9 ft
T R
| | | | End of test hole horing at 99.5 ft below ground elevation.
7 I | | |
—31 : : ; l This is a summary Log of Test Boring. Soil/Rock
7 1 1 ] | descriptions are derived irom visual field identifications
I ] 1 | and laboratory test data.
- I | | }
L i I i ]
| | | ]
. | ! I |
| ! I |
10532 o
| I | |
R | I | I
| [ | |
L I [ [
. | ] ! |
! | I [
I | I [
s | I | |
—33 | | I
| ! | |
7 | I | I
L
- | I
10~ [ T I
| [ | |
i I [ | |
| ] I I
—34 ! | [ |
i I I ! |
! | I |
) | \ !
1 I | ! ]
| ! I ]
[ \ | I
] [ ' | | '
.
—35
ns b1
I [ | |
N | ! | I
i ! | | |
] | ! |
s ! I I |
I [ A §
| ! ' ]
26 | I | |
| | | |
| | i | |
] | | |
| | | |
C ] ] 1 |

= 120
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A _
Washington State
'7’ Depariment of Transpartation

LOG OF TEST BORING-

Job Ne. 01.-3500 SR 543 HOLE No. _ TH-6-01
PROJECT _I-5 to International Boundary Sheet ___1 of_5
Inspector Mike Mulhern
Station 1+728 (LL LINE) Offset 20mlLt Equipment BK-81 w/ autchammer
Latitude Longitude Method Wet Rotary
Notthing 323891 Easting 460818 . Casing HQ
GI’OUHd Elevation 111.9 (341 |Tl) Start Date November 7, 2001 Completion Date November 14, 2001
= = o Standard SPT I% s3 % z
= — QO : 2}
£ = 5 Penetraticn Blows/6" | £ 2 E § B Description of Material '§ E
@ T o Blows/f! ) £E|E 3 = : 8 b7
o = Elat (5] £
3 D-1 GS CL, MC=18%, PI=8
1y 5 MC Sandy lean CLAY, stiff, olive gray, moist, Homogeneous,
9 Pl no HCI reaction, few organics throughout
1 (14) ‘ Length Recovered 1.5 ft, Length Retained 1.0 ft
51
—2
4 D2 GS | CL, MC=27%, PI=11
1T 8 MC Sandy lean CLAY, very stiff, grayish brown, moist, -
12 Pl Homeogeneous, no HCI reaction, moist to wet
N (20} Length Recovered 1.3 ft, Length Retained 1.0 ft
10— 2
2 D-3 GS ML, MC=15%, PI=2
1T—4 3 MC Sandy SILT, medium stiff, gray, wet, Homogeneous, no
4 Pl HCI reaction, trace gravel
1 @) Length Recovered 1.5 ft, Length Retained 1.0 ft
15—
—5
T . 11/20/01
] 1 D-4 GS CL, MC=32%, Pl=15
T -] 1 MC Lean CLAY with sand, soft, gray, wet, Homogeneous, no
- —1 2 Pl HCI reacticn, frace gravel
B il (3) Length Recovered 1.5 #, Length Retained 1.0t Y

20 =
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Washington State
/4

Depariment of Transportation

LOG OF TEST BORING

SOIL QL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT B/6/02,1:13:31 P8

Job No. 0L-3500 SR 543 HOLE No. _TH-6-01
pROJECT _ -5 to International Boundary Sheet __ 2 of_ 5
[+i] . =
o E ® Standard e Bl o«
- ~— o " = .
%. ‘3 "Q Penetration Blows/6" [ .2 3 @ ﬁ %.,” Description of Material 'E E
@ B [ Blows/it N £|E 3 = 2 173
=] = - 2 £
10 20 30 40 @ @
¥ T T T
o A 4
| | | | 1/11/02
1 [ } | [ i
[ | | |
i I | [ | L
I I ] I
L, : % : : U1 Fat CLAY with sand, gray, wet, Homogeneous, no HCI
B | ‘ | [ A reaction . "
| | 1 1 B Length Recovered 2.0 ft, Length Retained 2.0 ft
. R I . c -
[ I S D
- I I I E
25— | | | | F —
! | [ |
| I | | I
|5 I B -
i l I [
i | I | | L
I I [ ]
i l : I‘ : 0 D5 Lean CLAY with sand, very soft, gray, wet,
7 | | [ | 0 Homogeneous, no HCI reaction B
| | | ] 1 Length Recovered 1.5 {t, Length Retained 1.0 ft
1)
. I N ( -
! | | .
_g —_
I | | I
30— O B
i ! | |
i | I [ I L
- | | ! |
| : I !
4 j i | L
gy | [ | i
10 7 I ! I I 0 D6 | GS | CL-ML, MC=22%, Pl=4 _
i 9% 74 % : } |‘ o MC | Sandy silty CLAY, very soft, gray, wet, Homogeneous, no
é; | ! I ] 1 Pl HCI reaction, trace gravel * -
i 7 &4 | i | | (1) Length Recovered 1.5 ft, Length Retained 1.0 ft L
- ?{, Lo
3] R
2 -
1]
7% N
14 é% [ R B
e
7 ]
_ 7 éé S . .
% f’ i ! I I ’
- 7% 7 : IL % : u-2 Sandy silty CLAY, gray, wet, Homogeneous, no HCI
7| CA reaction B
2 // : I ‘I l B Length Recovered 2.0 ft, Length Retained 2.0 ft
c
- %% Lo 0 -
i B :
_ 5 -
40 ///, R A R F
7 ! I | I
1 7| i
g/ S
7, 7 : | | |
7 759 | | | L
i{ e |11
—13 T [ N T 0 D7 | @ [ CL MC=39%, PI=15
7 - — | | ] | 0 MC Lean CLAY, very soft, gray, wet, Homogeneous, no HCI
- — ! I | | 1 Pl reaction
| - | ! I : ) Length Recovered 1.5 ft; Length Retained 1.0 ft L
i - Lo
L = | ] |
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Washington State

Department of Transportation

LOG OF TEST BORING

SOIL OL3500 [-5 TO INTERNATIONAL BOUNDARY.GPJ SCILGDT 8/6/02,1:13:31 P8

Job No. 0L-3500 SR 543 HOLENo. _TH-6-01
PROJECT _ I-5 to International Boundary Sheet _ 3 of 5
. £ Standard 2o = Bl g
= » = * Pengtratio T 21522 2 ; H £
£ 2 B eneiation Blows6" (2| 3 g | ® B Description of Material Bl E
@ 5 & Blows/ft o~ |EVE 5 I— = 5
14 -
- 10 pa | 65 [ SM,MC=11% i
7 15 Mc Silty SAND, dense, gray, moist, Homogeneous, no HCI B
15 reaction, moist to wet i
1 (30 Length Recovered 1.0 1t, Length Retained 1.0 ft L
50— —
17 D¢ Silty SAND, medium dense, gray, wet, Homogeneous; no .
b 12 HCI reaction -
8 Length Recovered 0.2 ft, Length Retained 0.2 ft
] (20 L
55— =
17 B
5 D0 | GS | SM ,MC=11%
7 4 MC Silty SAND with gravel, medium dense, gray, wet,-, i
7 Homogeneous, na HCI reaction, trace silt
1 18 (11} Length Recovered 1.5 ft, Length Retained 1.0 ft L ]
60— —
4 D-11 GS SM ,MC=10%
7 L MC Silty SAND with gravel, medium dense, gray, wet, i
9 Homogeneous, no HCI reaction
1 17 Length Recoverad 1.0 ft, Length Retained 1.0 ft -
85— —
4 p-12’ Silty SAND with gravel, medium dense, gray, wet,
7 6 Hoemogeneous, no HCI reaction, trace organics B
7 throughout .
121 (13) Length Recovered 1.0 1, Length Retained 1.0 ft L —
70




SOIL CL3500 [-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:31 P8

>

Washington State
Department of Transportation

LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. __TH-6-01
PrROJECT _ 15 to International Boundary Sheet __ 4 of _5
Q . 5
E E @ Standard sPT |22 & s €
= = | 2 ‘et = & : £
5 @ 5 Pensfration Blows/6"| 2| 2 o | B B Description: of Material 2| E
o 3 o Blows/ft N £l E 5 = ’ E] =
(=] = ( ) S| & B 2 =
w
200 30 40 @ ©
T T ¥
i I I ]
[ I I
N | |
| | [
i | | |
—22 | [ |
Lo 15 D13 | G5 | SM,MC=10%
- \ l | 35 MC Silty SAND, dense, gray, wet, Homogenegous, no HCI
| I [ 50/3" reaction
r | | ! (50) Length Recovered 1.0 ft, Length Retained 1.0 ft
| ! |
] I [
78 I ' |
—23 | | |
| ! [ i
I [ |
| ] |
4 | | |
I | ]
I Ree gT: D-14 i Hep:
| i i | - Silty SAND, dense, gray, wet, Homogeneous, no HCL -
| } | 25 reaction
30 Length Recovered 1.3 ft, Length Retained 1.0 ft
e -
I | |
\ | |
80 | | |
" | | ]
N | | |
| I |
| | I
1 o5 | | |
! [ I o>
‘i [ [ T 17 D15 GS ML, MC=23%
. | | 25 MC | Sandy SILT, very dense, olive, wet, Homogeneous, no
| : : } 35 HCI reacticn
| | | | (80) Length Recovered 1.3 ft, Lerigth Retained 1.0t
| \ |
a5 : | |
- I |
% N
N \ | I
| | !
| I ]
+ [ | I
| ! [ .y :
| I | T 19 D-16 GS | SM ,MC=24% _
" | | | 25 MC | Silty SAND, dense, olive gray, moist, Homogeneous, no
. I | I 34 HC) reaction
i { I : (59) Length Recovered 1.5 ft, Length Retained 1.0 ft
| | |
| | |
80—
- | I |
| ! |
i | I |
| | |
| | |
I8 I
f | | &
I | | 29 D-17 GS SP-3M, MC=16%
7 | | | 50/6" MC Poorly graded SAND with silt, very dense, gray, wet,
- | | I (50/8") Homogeneous, na HCI reaction
| : 1‘ ]I Length Recovered 0.5 ft, Length Retained 0.5 ft
I I |
L ! ] ]
85




A
Washington State
'7’ Deéartrgeonrt‘ of Transportation LOG OF TEST BORING

SOIL OL3500 -5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT B/5/02,1:13:31 P8

=~ 120

Job No. 0L-3500 SR 543 HOLE No. ._TH-6-01
PROJECT _I-5 to International Boundary Sheet _ 5 of_ 5
QO . -
g E |, Stancard SPT |S|2 3| : 5| §
£ g 8 Penetratian Blows/s"| 2 2 P ﬁ 2 Description of Materia! =] E
@ i o Blowsi/ft ™) |E E 5 = ) 2 A
a = gie 5| €
10 20 30 40
— 1 T T T -
2 o
| | I |
7 | | | |
[ [ | |
I | ! | | -
| I | [ .
; : : % 22 D18 Poorly graded SAND with silt, very dense, gray, wet,
1 I | I I 50/4" Homogeneous, ho HC| reaction
—30 | l | | (50/4") Length Recoverad 0.5 %, Length Retained 0.5 ft —
- | } } }
| | | |
[ [ I | .
100—- | 1 | | : : —
| | | l End of test hole horing at 99 ft below ground elevation.
] ! | | 1
| | | | This is a summary Log of Test Boring. Soil/Rock
a4 i | | | descriptions are derived from visual fleld identifications - —
E : } 1 ll and laboratory test data.
| | | |
. | l | |
- | I | | g
I | ] 1
b ! | | I
I | I |
105——32 : : } } ——
| | | I
N | ! | |
| I | |
L I i | 1 i
4 I | | |
] | | |
| | I I
- | | i |
—33 [ I I -
| ! [ [
7 | | | [
.
10 S R R B
| | \ |
i | | I |
| | | |
—34 | I | | —
- | ] | |
! | | I
I | | |
1 i ] ! | i
| | \ |
I | | |
7 | | | [
R
s T N
I | [ I
i ] | ! |
L I | | |
| I | | 7
= | ! | |
| | | |
| | | ]
138 I | I | —|
I | | |
i | | I !
| I | |
| ! | |
r I ] | } 7




Al )
T Washington State
L / ’ Department of Transportation

LOG OF TEST BORING

SOIL OL3500 -5 TO INTERNATIONAL BOUNDARY.GPJ SCIL.GDT 8/6/02,1:13:32 P8

Job No. 0L-3500 543 HOLE No. _TH-7-01
PROJECT _ 5 to International Boundary Sheet _ 1 of 4
Inspector Brian Hilts
Station 1+865 (T LINE) Offset 15.5 m Rt. Equipment CME 55 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing 324105 Easting  460872.8 Casing HQx87
Ground Elevation 86.4 (294 m) Start Date November 8, 2001 Complet'lon Date November 14, 2001
a . i
= £ N Standard &E3 8| E
= > 8 Penetrat 22 2 iofi ; 5| g
g é :E_ eBr;jw:, ;n .ég- E § © B Description of Material '§ %
20 40
T T
} |
| | [
| f
L ! I
i | |
| I
| i
- | I
—1 | [
I ]
1 11 : 4 D1 | GS | CL,MC=23%, Pi=19
| | 5 MC Lean CLAY with sand, stiff, olive brown, moist,
5— I [ 7 P Laminated, no HCI reaction, with FeO stains, frace of
i | (12 gravel, with sand lenses.
I I Length Recovered 1.3 ft, Length Retained 134
T ! |
2 I |
i I |
| |
! |
T : ls NOTE: At approximately &' to 9' we encountered very
I | hard drilling.
T : ‘ 2 D2 Lean CLAY with sand, medium stiff, olive brown, moist,
| | 2 Laminated, no HCI reaction, with FeO stains and traces
102 | | 3 of hair roots and sand lenses.
| ( 5 Length Recovered 1.5 {t, Length Retained 1.5 ft
- ! |
i |
I | |
- | |
| |
| |
12 ! ]
! |
| | |
: : U-3 No Recovery
_r | |
18 | 1
I |
4 I |
5 | | 1 D-4 GS Cl., MC=30%, PI=20 -
| | 2 MC Lean CLAY with sand, medium stiff, gray, wet,
. | | 3 Pl Homogeneous, no'HCI reaction
| ] (3) Length Recovered 1.1 ft, Length Retained 1.1 ft
! I
T i |
| I
| | |
| ] U5 GS CL, MC=25%, PI=10
g : { A MC Sandy lean CLAY, gray, wet, Homogeneous no HCi
20




SOIL OL2500 1-5 TO INTERNATIONAL BOUNDARY.GPJ SQIL.GDT 8/6/02,1:13:32 P8

Washington State
'7’ Department of Transportaticn LOG OF TEST BORING
Job No. 0L-3500 SR 543 HOLE No, _TH-7-01
PROJECT _ 5 to International Boundary Sheet __2  of__4
ol . .
e E W Standard ser | &2 3 " *§ z
£ 2 5 Penetration Blows/6" | £ 2 © _'nﬁ 2 Description of Matertal B 5
2 - o Blowsfft ) E|ES = 2 B
= E| B o & =
20 30 40
i i i PI reaction
| | ( B uu Length Recovered 1.0 ft, Length Retained 1.0 ft
| | I 0 0% | ©8 CH, MC=25%, PI=36% N
[ : | 0 MC Sandy fat CLAY, very soft, gray, wet, Homogeneous, no
: | Il 0 Pl HC! reaction, with trace of gravel.
| | | [(2)] Length Recovered 0.8 ft, Length Retained 0.8 ft
| [ | —
! | ]
| | | _
: ; : 0 D7 No Recovery
ool 0 ]
I | | 0 I
[ 0
I | ]
i | | —
| | |
[ ! |
| ! |
| | |
l [ ] ]
| | |
i | |
Lol 0 D8 | GS | CH,MC=41%, PI=36%
| 1 1 0 MC Fat CLAY, very soft, gray, wet, Homogeneous, no HCl ]
| | ! 0 Pl reaction —
| | | {0} Length Recovered 1.5 ft, Length Retained 1.5 ft
| | |
| I | 7
[ ! |
) \ |
I | I
| | | |
| } |
I | |
| | [
: Wi { U9 |. GS [ CL, MC=39%, PI=24 i
| | | A MC Lean CLAY, gray, wet, Homogeneous, no HCI reaction,
] | | B Pl with occasional gravel —
i | | g uy Length Recovered 1.7 it, Length Retained 1.7 ft
| [ |
| 1 | ) pHo | ©s | CH, MC=55%, PI=37% m
| | | 1 MC Fat CLAY with sand, soft, gray, wet, Homogeneous, no
| | [ 1 P HCI reaction
% : : 2 Length Recovered 1.1 ft, Length Retained 1.1 ft
| | |
[ ! |
| | ] ‘
I | | 0 D-11 Lean CLAY, very soft, gray, wet, Homogeneous, o HCI _
| l | 0 reaction
WI | |l 0 Length Recovered 1.5 &, Length Retained 1.5 t -
I )
J I | _
| i |
| [ |
! | |
| | |
| | | ]
| I [
| i |
| | i
! | | 1 D12 GS ML, MC=19%, PI=18 -
I I % 2 MC | Sandy SIET, medium stiff, gray, wet, Stratified,




A
Washington State
'7’ D:‘Sartr?\eﬂ of Transportation LOG OF TEST BORING

SOIL OL3500 1-5 TO INTERNATIONAL BOUNDARY.GPJ SOILGDT B/5/02,1:13:32 P8

JobNo. _ 0L-3500 SR 543 HOLE No. __TH-7-01
PROJECT _ I-5 to International Boundary Sheet __3 of _4
g E o STBI‘IdaI:d SPT | & 3 g - "g‘ 5
£ @ = Penetration Blows/e" | 2| B @ w3 Description of Material = 5
Y o x Blows!ft ~n |E|E 2 = 3| B
c = 3\ a = bl £
3 Pl Laminated, no HC! reaction, with sand lenses.
(5 Length Recoverad 1.5 ft, Length Retained 1.5 ft
414 -
NOTE: At approximately 48.5' denser soil was
145 4 D13 Gs [\encountered. T
5 MC SM, MC=11% :
50— 24 Silty SAND, medium dense, gray, wet, Stratified, no HCl |
(29) reaction, with some gravel
Length Recovered 1.3 ft, Length Retained 1.3 ft
—16
t SR - .>>¢ 25 D14 | @S | SM, MC=10% i
: I 47 MC Silty SAND, very dense, gray, wet, Stratified, no HCI
55— 39 reaction —
(88) Length Recovered 1.5 ft, Length Reta_ined 151t
‘—17 |
T—18 27 D-15 GS SM, MC=9% I
37 MG Silty SAND, very dense, gray, moist, Homogeneous, no
80— 50/5* HCi reaction . —
(87 Length Recovered 1.4 ft, Length Retained 1.4 it
19
T 32 X D-16 Silty SAND with gravel, very dense, gray, wet, I
502" Homogeneous, no HCI reaction
65— (502"} Length Recovered 0.7 ft, Length Retained 0.7 ft —
NOTE: Encountered a 4 to 6" cobble at approx. 65°. On
—20 11/14/01 at 7:30 a.m. the water table inside the casing
7 was at 17",
421 ' -
36 D17 Silty SAND with gravel, very dense, gray, moist,
50/3" Homogeneous, no HC! reaction

70
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>

Washington State
Department of Transportation

LOG OF TEST BORING

Job No. 0L-3500 SR 543 HOLE No. _ TH-7-01
PrOJECT _I5 to International Boundary Sheet _ 4 of __4
. [ . .
& £ o Standard Tt |22 2 . 2| E
] e 5 Panelration Blows/6" | 2 2 g ] B Description of Material '§ g
g B o Blows/ft (N) g % = = 2 @
= 3o = 8 =
20 30 40
i i | (50/3") Length Recovered 0.8 T, Length Retained 0.8 ft
} | |
7 | | |
| ! ]
i ! | |
22 | | | —
| | |
4 | I |
] | |
| | | |
L »f 2 p1a | 65 | SM,MC=20%
| I 1 33 MC Silty SAND, very dense, gray, wet, Stratified, no HCI
75— | | | 3 reaction, with silty sand lenses and cccasional gravel. —
23 | ] l {64) Length Recovered 1.5 ft, Length Retained 1.5 ft —
| | ]
] | ! |
! \ |
. ! i |
i I | |
| | I
- | | |
| | ]
24 | ! | + —
T R O D19 | GS | SM, MC=17%
| | | 60/8" MG Silty SAND with gravel, very dense, gray, wet, Stratifled,
80— | | l (60/6") no HCl reaction ' —
H ' i 1 Length Recovered 0.9 i, Length Retained 0.9 ft
| | |
! I |
I | |
d-05 i | | —
‘ | | !
! | |
- | | |
| ! |
r ! i i e
b 64/6" D20 | ©S [ SP-SM, MC=9%
i I ] [6476"] ™C Poorly graded SAND with silt and gravel, very dense,
85— I | | \gray, wat, Homogeneous, no HCI reaction j —
—26 | I | ! ength Recovered 0.5 t, Length Retained 0.5 it ]
i ] | | End of test hole boring at 84.5 ft below ground elevation.
} I |
| : : = This is a summary Log of Test Boring. Scil/Rock
B i | | descriptions are derived from visual field identifications
| 1 | and laboratory test data.
| .
|
27 I n
] | | 1
.
i Lo B
I | |
i | | |
.
|
28 [ .
[ I i
I | |
7 i | i
L | | ]
i | | |
| ! |
| i |
95 ] | |
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Al
Washington State
T’ D:psartrrglec:; of Transportation LOG OF TEST BORING

Job No. 0L-3500 SR 543

PROJECT _ I-5 to International Boundary

HOLE No. __TH-8-01

Sheet _ 1 of 4

Inspector Mike Mulhern

Station 14972 (LL LINE) Offset 14.3 m Lt Equipment BK-81 w/ autochammer
Latitude ' Longitude Method Wet Rotary
Northing 3241344 Easting 460798.6 Casing HQ
Ground Elevation 93.8 (23.5 m) Start Date November 15, 2001 Completion Date November 26, 2001
— gl s = & =
g E o Standal:d sPT |82 8 " g =
£ g % Penefration Blows/6" | & 2 2 ﬁ F Description of Material ! S
o o o Blowsift (N £l E = = 3 b
o = RS & 5
1, |
4 D-1 GS SP-8M, MC=22% _
5 1 MC Poorly graded SAND with silit, medium dense, dark olive ™
8 brown, moist, Homogeneous, no HC! reaction
i (19) Length Recovered 0.3 f, Length Retained 0.3 ft L
_2 —
|4 4 D2 | .GS SM, MC=28% —
10— 3 “MC Silty SAND, loose, olive brown, moist, Stratified, no HCl [
4 reaction, with trace gravel, very moist, from 96" to 10'
i (N Length Recovered 1.0 ft, Length Retained 1.0 ft L
__4 [~ —
- u-1 Peorly graded SAND with gravel, loose, olive brown, -
15— A moist, Homogeneous, no HC! reaction, with {race silt "
B | . L Length Recovered 1.0 ft, Length Retained 1.0 ft A
| 2 &3 Sg SM, MC=21% i
| 5 2 Silty SAND, locse, olive brown, moist, Homogeneous, no .
3 HCI reaction,with trace silt
- ) Length Recoverad 1.0 ft, Length Retained 1.0 ft +
(- 2 D-4 GS CL, MC=21%, P1=11 N

20




A
Washington State
'7’ Deparltrtl*gent of Transportation LOG OF TEST BORING

SOIL OL3500 I-5 TO INTERNATIONAL BQUNDARY.GPJ SOIL.GDT 8/6/02,1:13:33 P8

JobNo. _0L-3500 SR 543 HOLE No. _TH-8-01
PROJECT _ I-5 to International Boundary . Sheet 2 of 4
= | |, Stendarc ser |82 3 B| =
= = o . = i) =
£ 2 5 Penefration Blows/6" | 2 20|83 Description of Material = 5
g 5 o Blowstt o~ |E|E 5 = 3| @
= I & <
3 MC Sandy lean CLAY, medium stiff, gray, wet,
3 Pl Homogeneous, no HCI reaction
e {6) Length Recovered 1.5 ft, Length Retained 1.0 ft
+—7 |
- 1 D-5 Gs CL, MC=40%, P1=14
25— 1 MC Lean CLAY with sand, soft, gray, wet, Homogeneous, no |
1 P! HCI reaction
| @) Length Recovered 1.3 1, Length Retained 1.0 ft
_8 o
9 0 D-8 Lean CLAY with sand, very soft, gray, wet, 7
30— Q Homogeneous, no HC! reaction I
1 Length Recovered 1.5 fi, Length Retained 1.0 ft
- (1
10 -
] u-2 Lean CLAY with sand, gray , wet, Homogeneous, no HCI
35—| A reaction B
B Length Recovered 1.3 ft, Length Retained 1.3 ft
i c .
—12 —
0 D-7 GS SM, MC=10%
40— 8 MC Silty SAND with gravel, medium dense, gray, moist, I
23 Homogeneous, ho HCI reaction, with trace gravel
1 {29) Length Recovered 1.0 ft, Length Retained 1.0 it
24 D-3 GS SM, MC=17% .
1 35 MC Silty SAND, dense, olive gray, moist, Homogeneous, no
49 HCI reaction, with trace silt
(84) Length Recovered 1.5 ft. Length Retained 1.0 1t

45
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Washington State
'7’ Deparltr:gent of ?I’ransportat'lon LOG OF TEST BORING

SOIL DL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/8/02,1:13:33 P8

Job No. 0L-3500 sR __ 543 HOLE No. _ TH-8-01
PROJECT _ |5 to International Boundary Sheet _ 3 of _4
= AN o -
€ . = P Standafd sPT | &2 _2- " -g [~
£ g 5 Peneiration Blows/g" | & £ 2 ﬁ B Description of Material B E
2 5 o Blows/ft N) £ E 5 = 3 *@
= ‘ RS e =
20 30 40
T T T
o
|
| | |
i | | |
| ! |
- | | |
i | | |
I | | o
| L a7 Do | &S [ SP-SM,MC=18%
< 15 | ol 34 MG | Poorly graded SAND with silt, very dense, olive gray,
| I | 38 moist, Homogeneous, no HC! reaction
50— : % : {72) Lengih Recovered 1.5 ft, L.ength Retained 1.0 it
| | [
L ! I ]
7 | | |
| | |
i | | |
| | |
—16 | ! I
- | \ |
! | I os
I | | T 21 D-1C Poorly graded SAND with silt, very dense, olive gray,
g | | | 28 moist, Homogeneous, ne HCI reaction
I I I az Length Recovered 1.5 ft, Length Retained 1.0 ft
[ I | {60)
55 | [
I I |
17 | i f
I | I
j | |
i | | |
L | | |
| ! [
. I \ |
L1 4
| | | 45 P-11 G5 8P, MC=9%
“—18 i | | 50/ MC Paorly graded SAND with gravel, very dense, olive gray,
| | | {50/6™) wet, Homogeneous, no HCI reaction
60 = 5 Il Length Recovered 1.0 ft, Length Retained 1.0 ft
R | | ]
i ! I I .
! I |
| | |
- | | |
—18 | | |
| ! |
‘ L
1 I I > 17 D12 GS SP, MC=20%
T | | | 23 MC | Poorly graded SAND, dense, olive gray, moist,
| ] | 28 Homogeneous, ne HCI reaction
65— : : = 81 Length Recovered 1.5 ft, Length Retained 1.0 it
20 | \ |
- ! i |
1 | |
I | |
“ | | |
i | | 1
| ! 1
' .
e } [ [ 39 D13 | GBS | GP, MC=3% -
. I | I 50/6" MC Poorly graded GRAVEL with sand, very dense, olive gray,
] | § (50/8"™ wet, Homogeneous, no HCI reaction
| | | . Length Recovered 1.0 ngth Retained 1.0 ft

70
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Washington Stat
'7’ D:.lpsartn%e?]r’: Df%';nsportation LOG OF TEST BORING

SOIL OL3500 15 TO INTERNATIGNAL BOUNDARY.GFJ SOIL.GDT B/8/02,1:13:33 PB

Job No. 0L-3500 SR ___ 543 HOLE No. __TH-8-01
PROJECT _I-5 to International Boundary Sheet _ 4 of 4
= 3 Standard g s z =
=) £ | a " SPT || =2 8 " 8 3
£ g 5 Penetration Blows/g" | & 2 o § B Description of Material B E
@ w o Blowsi/ft (N) £l E 5 L = B
[} = 8 b &5 =
10 20 30 40
L ot | T T T T
3 . b [ R
A ] I I I
7 : . '.’ | I I [
gl I | | [ |
J b - Y | | | !
22 |, w ! | | ]
¢ & | [
ol S N T
1 e N I R B .
L I o 44 D14 | @S | SM, MC=11%
. | Il | 44 MC | Silty SAND with gravel, very dense, olive gray, wet,
} : 1 ' 43 Stratified, no HCI reaction
75— i J i : {87) Length Recovered 1.5 ft, Length Retained 1.0 ft
| o3 | 1 | ! \NOQTE: Gravel with sand encountered 74'6" to 75'
| | I ]
% : : : End of test hole boring at 75 ft below ground elevation.
i | I | |
i I | | | This is a summary Log of Test Boring. Soil/Rock
I | | | descriptions are derived from visual field identifications; |
- : : % : and laboratory test data..
24 | | \ [
. ] I | f
o
I
80— | I
r I I } y
i I | | |
i [ I I
N
% RN
i I | ]
. | ! I I
| I I [
B ! | [ |
7 I I j |
I I ] I
oo R
| ] ! |
i | | I ]
] | | |
| I I I
- I ! I |
I I [ |
| I [ |
7 % I | i
I | [
# Lo
7 | [ I
L
80 I R
| | I [
_ | ! [ |
o
!
28 I
] | | [
I [ i |
7 [ ] ! 1
L | I | I
i | I | I
| [ I |
I I [ |
o5 R




A .
Washington State
"’ Department of Transportation

LOG OF TEST BORING

HOLE No. __TH-9-01

SOIL OL3500 }-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:35 P8

Job No. 0L-3500 SR 543
pPROJECT _ I-5 to International Boundary Sheet __1 of__4
Inspector _Hanning
Station 2+017 (T LINE) Offset 12.7 m Rt. Equipment CME 850 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing 3241281 Easting 460919.6 Casing HQ
Ground Elevation 93.8 (286 ITI) Start Date December 19, 2001 Completion Date December 19, 2001
[14] v L=
= = o Standard SpT E S5 £ £
E E o . = 2 3
£ 5 B Penetration Blows/6" | 2 2 ﬁ @ Description of Material B 5
] G T Blowsift ™ |E|E 5 F S 7
1 D-1 GS SM, MC=50%
2 MC Silty SAND, loose, dark brown, moist, Homogeneous, no
N 3 HClI reaction B
(5) tength Recovered 1.2 ft, Length Retained 1.2 ft
i 6 D2 GS SM, MC=23%
7 10 MC Silty SAND with gravel, medium dense, olive brown, " Y]
7 moist, Homogeneous, no HCI reaction, Note top .5 I
N (17} organic soil. . LA
—1 Length Recovered 1.2 ft, Length Retained 1.2 —X
7 4 D-3 GS CL, MC=23%, PI=13
8 MC Lean CLAY with sand, stiff, olive brown, moist, k.
5 9 Pl Homogeneous, no HCI reaction — N
(15) Length Recovered 1.5 it, Length Retained 1.5 ft
9 BD-4 GS CL, MC=19%, PI=19
7 .9 MG | Lean CLAY with sand, very stiff, olive brown, moist, )
o .8 Pl Homogeneous, no HCI reaction —A
i (18) Length Recovered 1.2 it, Length Retained 1.2 fi L i
' 1Moz |
7 1 D5 | 68 | CL, MC=21%, PI=10 I
2 MC Sandy lean CLAY, medium stiff, olive gray, moist,
10— 3 3 Pl Homogeneous, no HCl reaction — ]
(5) Length Recovered 1.5 ft, Length Retained 1.5 ft
s -
T 0 D-6 12/19/2001 | ~
N 0 Sandy Lean CLAY, very soft, dark greenish gray, wet, ]
15— 0 Homogenecus, no HCI reaction —
©
_5 .
. 0 D7 | 68 | CL MC=24% PI=10 H
—6 0 MC | Sandy Lean CLAY, very soft, dark gray, wet, —ier

20
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Washington State
"’ Departn%ent of Transportation LOG OF TEST BORING

SOIL OL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT BA3/02,1:13:35 PB

Job No. 0L-3500 SR .__.543 HOLE No. _TH-9-01
PrROJECT _ I-5 to International Boundary Sheet __ 2 of 4
o € Standard SPT a g3 % E
£ = o L [ = o . 2
£ 4 ® Penetration Blows/8" | 2 2 B E B Description of Material % g
@ " o Blowsi/ft E|E S L ' a &
o 2 N 5 8E B B
n| @ @
20 30 40
i i i 0 Pl Homogeneous, no HCI reaction :
| | | (@ Length Recovered 1.2 ft, Length Retained 1.2 ft
7 I | | §
i I | [
i I | | L
| ] f
I ] } .
17 | | } - — .
[ | ] .
[ | ] .
: I I 0 D-8 GS CL, MC=31%, Pi=19 .
- I | ] 0 MC | Lean CLAY, very soft, dark gray, wet, Homogeneous, no .
25— | | I 0 Pl HCI reaction L :
| | | (© Length Recoversd 1,3 ft, Length Retained 1.3 ft :
] | I .
T8 Lo - :
i | I .
4 } | | R .
| | | oo .
| | | M .
T [ N
| ! | N
| ! | g o
. I } : sS4 No Recovery O =
Lo R
30— I \ | — ::::.:.
I | | O ==
1 [ i | R
- [ I | 0 D10 | B8 | CL, MC=24%, P|=8 O e N
] | | 0 MG | Sandy Lean CLAY, very soft, dark gray, wet, -
4 1 I l 0 PI Homogeneous, no HCI reaction L
oo {0 Length Recovered 1.5 ft, Length Retained 1.5 ft !
—10 % : : s-11 No Recovery - =
I I I
| [ |
3 : I : 0 D-12 Sandy Lean CLAY, very soft, dark gray, wet,
| | | 0 Homogeneous, ho HCI reaction
35— | | | 1] Length Recovered 1.3 ft, Length Retained 1.3 ft
AR S
11 [ IO
[ | ] A e
. [ | I R S =
| | ] R
L [ I | . =
. [ I | S RS
| | | K I
] I | oS
L : : : 0 D13 | G5 | CL-ML, MC=20%, PI=8 —e] [
| | | 0 MG Sandy silty CLAY, very soft, dark gray, wet, Stratified, no IO O
40— | ] | 0 Pl HCI reaction, Note top .3' sandy silt. Ak Az
| 1 | (0} Length Recovered 1.5 ft, Length Retained 1.5 ft A
4+ | I |
I | |
I | |
- I i |
I I |
—13 I I |
7 I I I
! | I
| l [ |
L I | | 1 D-14 Sandy Lean CLAY with gravel, very soft, dark gray, wet,
]‘ I l 0 Stratified, no HC! reaction, Note used 2" sampler to
45




SOIL OL350C I-6 TG INTERNATIONAL BOUNDARY.GPJ SCIL.GDT 8/6/02,1:13:35 P8

Washington State LOG OF TEST
'7’ Department of Transportation o BORING
Jab No. 0L-3500 SR 543 HOLE No. _TH-9-01
PROJECT _ I=5 to International Boundary Sheet 3 of 4
= = Standard § g = B -
< > | & Penetration SPT |=12 2| 5 2 : :| £
£ z 5 enetration Blows/B"l 2|5 2| ® 8 Description of Material = 5
@ o o Blows/ft {N) E|E = = 3 2
o = S a Lo & =
1 recover material.
(1) Length Recavered 1.5 1, Length Retained 1.5t
+—14
T-1s 1 D-15 Sandy Lean CLAY with gravel, medium stiff, dark gray,
1 wet, Stratified, no HCI reaction
50— 5 Length Recovered 1.5 ft, Length Retained 1.5 ft
(€
] NOTE: Drilling behavicr indicates material change at 51'.
—16
T 10 D-16 GS SM, MC=8%, PI=14
34 MC Silty SAND with gravel, very dense, dark gray, moist,
55— 50 Pl Stratified, no HCI reaction ]
(84} Length Recovered 1.2 ft, Length Retained 1.2 ft
=17
T8 14 D-17 Sity SAND with gravel, dense, dark gray, wet, Stratified,
18 no HCI reaction. NOTE: Drilling indicates increasing
60— 22 gravel.
(40) Length Recovered 1.5 ft, Length Retained 1.5 ft
—19
T 42 D18 | G5 | SP-SM, MC=11%
50/4" MC Poorly graded SAND with silt and gravel, very dense,
65— (50747 Pi dark gray, wet, Stratified, no HCI reaction
20 Length Recovered 0.7 f, Length Retained 0.7 ft
121
44 D-19 Poorly graded SAND with silt and gravel, very dense,
50/4" dark gray, wet, Stratified, no HCI reaction
70




Washington State
Department of Transportation

Al
/4

LOG OF TEST BORING

SOIL OL3500 [-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:35 P8

Job No, 0L-3500 SR 543 HOLE No. _TH-9-01
PROJECT _ 5 to International Boundary Sheet __ 4 of_4
ol . =
=3 E ° Standard SPT I-% £ 73 £ E
= @ = Penetration Bl ele 2|2 2 ot : £ E
Z o S owsf8"1E|a g[8 & Description of Material 2 =
8 b n. Blows/ft (N) E|E = = 3 a
= LN = 5 =
- 10 20 30 40
; i i (50/4") Length Recavered 0.8 ft, Length Retained 0.8 ft
| | |
] | | |
I | |
i I | |
22 ! [ | -
I I |
i \ \ ]
I t I
L | | I
I : : * 42 p-20 Poorly graded SAND with silt and gravel, very dense,
[ | | 50/5"* dark gray, wet, Stratified, no HCI reaction
75— I | | (50/5™) Length Recovered 0.7 fi, Length Retained 0.7 ft —
—23 | | I —
i | | |
| | |
! ! |
i \ I |
i I \ ]
i | |
4 I I |
.
—24 | —
. L ® D21 | GS | SM, MC=12%
| | | ) o i e 0
| | | 50/5" MC Silty SAND with gravel, very dense, dark gray, wet,.
80—| | | | (50/5") Pl Stratified, no HCI reaction —
- | ! | Length Recovered 0.9 ft, Length Retained 0.9 it
1 ! I ]
I | I
.
__25 pu—
| | |
| | |
. | | I
| | |
r | | |
7 R G D-22 Silty SAND wit I, very dense, dark t
| i ] - ity + with gravel, very dense, dark gray, wet,
1 ‘ | 40 Stratified, no HCI reaction
85— { | | 50 Length Recovered 1.0 f, Length Retained 1.0 f -
—26 , ! ' {80) ]
R
| | | NOTE: Bailed water to a depth of 40' prior to installing
| ] | plezometer.
T | I |
I : ll End of test hole boring at 85.5 ft below ground elevation.
-1 | ! | This is a summary Log of Test Boring. Soil/Rock
o7 ! I | descriptions are derived from visual field identifications |
i \[ : : and laboratory test data,
.
0 L
| | |
i | | [
B
28 IS 7
! I |
I I |
7 i I |
L | | f
i | | |
| | |
! | [
a5 I




S0IL OL3500 -5 TO INTERNATIONAL BOUNDARY.GPJ S0IL.GDT B/6/02,4:13:14 FB

Washington Stat
ington State
'7’ Department of Transporiation LOG OF TEST BORING
Job No. 0L-3500 " 8R 543 HOLE No. _ TH-10-02
PROJECT _ I-5 to International Boundary Shaet 1 of 2
Inspector Hanning
Station 2+146 (T LINE) Offset 27.6 m Lt Equipment CME 850 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing 3242633 Easting  460906.7 Casing HQ
Ground Elevation _72-2 (22.8 m) Start Date __January 2,2002 Completion Date __January 2, 2002
= 8lg ~ 5 -
g E o Standar:d sPT |&| 2 2 - -g E
£ g | B Penetration Bowsit'[Z| 8 2| § 3 Description of Material 8| §
@ b o BlowsHt (N} E g 8 st 3 £
a = 3lakc 5 £
NOTE: Asphalt 0.4ft
NOTE: Gravel 2.6ft
__1 i —
4 D1 Clayey GRAVEL, subangular, loose, dark olive, moist,
7 4 Homogeneous, no HCI reaction B
4 Length Recaverad 0.2 {t, Length Retained 0.2 ft
—r ®
5 4 D2 | a@s [ CL MC=21%, PI=14 ,
3 MC Lean CLAY with sand, medium stiff, dark olive, moist,
T 4 PI Homogeneous, no HCI reaction 3
5 6] Length Recovered 0.6 ft, Length Retained 0.6 ft ]
2 D-3 GS CH, MC=35%, Pi=31
b 3 MC Fat CLAY, mediun stiff, clive, moist, Homogeneous, no
3 Pl HCI reaction -
103 (6} Length Recovered 1.5 ft, Length Retained 1.5 ft -1
3 D-4 Lean CLAY with sand and trace organics, medium stiff,
3 dark olive, moist, Homogeneous, na HCI reaction
- 4 Length Recovered 0.8 ft, Length Retained 0.8 ft
_ n
S n
0 D-5 GS CH, MC=55%, P|=34
7 0 MG Fat CLAY, very soft, dark gray, wet, Homogeneous, no
0 Pl HCl reaction
15— (0 Length Recovered 1.2 ft, Length Retained 1.2 {t -
__5 —
0 D-8 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
7 0 HClI reaction a
5 a Length Recovered 1.0 ft, Length Retained 1.0 ft |
L {0} .

20



Al _
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

SOIL OL3500 -5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:14 P8

Job No. 0L-3500 SR 543 HOLE No. _ TH-10-02
PROJECT _I-5 to International Boundary Sheet 2 of 2
= € Standard 8pPT § ST 5 k-
= — o 5 ~ - 2 Lo
£ e ..‘5: Penetration Blows/6" | 2 2 E E % Descripticn of Material 'E 5
& E o Blows/ft N) £ E 5 = 5 5
= [l Y - 2 =
%] (L]
10 20 30 40
=5 T T T T
= | | I I
[— — I I | |
1 [— ] I I | ] I
= | ool i
i — } | | | ]
[— = | | [ |
— [ | I |
17 — — ! | | | LA
;___:+ I | I | 01/02/2002
- o 0 D7 | @GS | CL, MC=28%, Pi=11
- O | 1 . 0 MC | Sandy Lean CLAY, very soft, dark gray, wet, -
B R l L I : 0 Pi Homogenecus, no HCI reaction |
o5 = — l | | | [0} Length Recovered 1.5 it, Length Retained 1.5 #t L
— — | | | |
| — | | | |
L a [T ] [ I =
i ! I | 1
N ] ] [ | | L
== ] | I | |
Il | | | I
- iy | | I | S
[ I | I I
g | [ \ | 0 D-8 Sandy Lean CLAY, vary soft, dark gray, wet,
. - ! I I ] 0 Homogensous, no HC! reaction r
g } : : : 0 Length Recovered 1.0 ft, Length Retained 1.0 ft —
- — 0
30— 1 I =
| | I I
] | I ! | .
- : : 1{ % End of test hole boring at 30 { below ground elevation. 7
4 I | | I L
i | | | This is a summaty Log of Test Boring. Soil/Rock
10 | ! } | descriptions are derived from visual field identifications |
. : | I | and laboratory test data. -
I |
I I ! |
] | | ! ] i
' Lo 1
|
35 I P B
L
—M [ B 7
I | ! !
N [ | I 1 3
! | i I
L ] | | | .
A I [ | | e
| I ] |
- .
B R |
40 N I T
] | I |
4 | [ | | M-
| I } |
| i I I
. | | | i B
| I ! ]
13 ! ! ! | ]
7 } | I I i
| | | |
R | ! | I
L ] I | | M
| I | ]
L 45 ] | | ]




A .
Washington State
"’ Depariment of Transportation

LOG OF TEST BORING

SOIL OL3500 |-5 7O INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:17 P8

Job No. 0L-3500 SR 543 HOLE Ne. _TH-11-02
proJECT _ I-5 to Intermational Boundary Sheet __1 of_2
Inspector Hanning
Station 24143 (T LINE) Offset 25.6 m Rt. Egquipment _ CME 850 w/ autohammer
Latitude Longitude Method Wet Rotary
Northing 324258.6 Easting  460959.8 Casing HQ
Ground Elevation _76-5 (23.3 m) Start Date __January 2, 2002 Completion Date __January 2, 2002
a . —
€ E ® Standal:d SPT E; S ’E‘-‘ . E T
= g b Penetration Blows/6" | 2| 5 @ s B Description of Material ] E
@ S o Blows/t N) £l E 5 = 2 B
= = g8 E &l =
NOTE: Asphalt 0.4ft
NOTE: Gravel 1.2ft
-_1 ‘ ~ 1
2 D-1 GS CL, MC=27%, Pl=11
7 5 MC Lean CLAY with sand, stiff, olive, moist, Homogeneous, B
4 Pl no HCI reaction ’
5— )] Length Recovered 0.8 ft, Length Retained 0.8 ft -
3 D-2 Sandy Lean CLAY with gravel, stiff, olive, moist,
5 Homogeneous, no HCI reaction
- 6 Length Recovered 0.8 ft, Length Retained 0.8 ft -
L, (11) |
1 0-3 GS CL, MC=28%, PI=11
7 2 MC Sandy Lean CLAY, soft, olive brown, moist, B
2 Pl Homogeneous, no HCI reaction
103 ) Length Recavered 1.5 ft, Length Retained 1.5 ft R
1 D-4 Lean CLAY, medium stiff, olive brown, wet,
2 Homogeneous, no HCI reaction
- 3 lL.ength Recovered 1.2 ft, Length Retained 1.2 ft -
L (5) : o
14 -
0 D-5 GS | CL, MC=28%, PI=12
1 0 MC Lean CLAY with sand, very soft, dark gray, wet, r
0 Pl Homogeneous, no HCI reaction
15— (0) Length Recovered 1.5 ft, Length Retained 1.5 ft L
_.5 —
T 0 D-8 Lean CLAY, very soft, dark gray, wet, Homogeneous, no .
0 HCI reaction
s 0. Length Recovered 1.5 ft, Length Retained 1.5 1t -
)] '
_6 —_—

20




A .
Washington State
'7’ D:psa:tl;gent of Transportation LOG OF TEST BORING.

SOIt. OL3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT _B/6/02,1:13:17 P8

Job No. 01.-3500 ' SR ___.543 . HOLENe. _TH-11-02
PROJECT _ -5 to International Boundary Sheet _ 2 of 2
a . =
e E | Standard ser | S| 23 " ‘ § g
£ E 5 Penetration Blows/6" | & 2 2 f.. @ Description of Material B 5
@ © o Blowsift ™) el E 3 d : 3 W
[a] = © g [t = =
w o
20 30 40
[ T T
| | |
| I |
7 | | {
r I | ] '
i [ ! |
! I |
I | |
17 | I |
i I | 0 D-7 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
| | | 0 HCI reaction
- : | I 0 Length Recovered 1.5 ft, Length Retained 1.5 ft
| | \)]
i } | [
25— | | |
I | ]
1 R
—8
I | |
i \ | |
i | |
| | |
-+ I | |
| | |
| ] } i D8 -’ Lean CLAY, very soft, dark gray, wet, Homogeneous, no
. | I ] ] HC!I reaction
L g | | I 1 Length Recovered 1.5 ft, Length Retained 1.5 ft
| | | )
30 | \ 1
! | I
i I I |
- I | | End of test hole boring at 30 ft below ground elevation.
.
- |
I | | This is a summary Leg of Test Boring. Soil/Rock
10 | | ] descriptions are derived from visual field identifications
- ] [ and laboratory test data,
| ! |
| I |
7 ! \ |
| .
|
35 [
.
—1 1
| | |
4 | I |
| ! |
L I I |
. ! | |
I i i
: | |
7 | | [
.
40 Lo
| 1 |
4 I | |
I ! |
! I |
- I | I
| | |
—13 | | I
7 | | |
| | ]
N | | |
L | I |
| | |
= | ! ]

=]



SOIL ©L3500 I-5 TO INTERNATIONAL BOUNDARY.GPJ SOILGDT 8/6/02,1:13:19 P8

7- Washington State LOG OF TEST BORING
as|
L / ’ Depariment of Transportation
Job No. oL-3500 SR 543 HOLE No. __TH-12-01
PrROJECT _ k5 to International Boundary Sheet __1 of_ 5
Inspector Hanning
Station 1+414 (L LINE) Offset 12.5 m Lt ‘ Eguipment CME 850 w/ autochammer
Latitude Longitude Method Wet Rotary
Northing 323577.6 Easting 460815.4 Casing HQ
Ground Elevation 809 (247 m) Start Date December 18, 2001 Completion Date December 18, 2001
e | © Standard wr |88 3 B £
= = o . . = 0 z a
& g 5 Penetration Blows/g" | 2 = % E @2 Description of Material B S
o it o Blows/ft ™ |E|E e F 3| &
o = Sl o = 5] =
1 D-1 GS CL, MC=34%, PI=12
3 MC Sandy lean CLAY with root hairs, medium stiff, brown,
- 3 Pl moist, Homogeneous, no HCI reaction -
6} Length Recovered 0.7 i, Length Retained 0.7 ft
B 3 D-2 GS SC-3M, MC=15%, Pl=7
7 8 MG Silty, Clayey SAND, medium dense, brown, moist, N
9 Pl Homogeneous, no HCI reaction
B 1N Length Recovered 1.4 ft, Length Retained 1.4 it - -
—q 5 D-3 Silty, Clayey SAND, medium dense, dark grayish brown, —
13 wet, Stratified, no HCI reaction
- 16 Length Recavered 1.2 ft, Length Retained 1.2 f 3
(29)
10 D4 GS | SM, MC=15% , |
5 14 MC | Siity SAND with gravel and organics, medium dense, —
12 dark brown, moist, Homogeneous, no HCI reaction
i (26) Length Recovered 0.8 ft, Length Retained 0.8 ft |
2 1111702 | X
T 1 D-5 GS | CH, MC=62%, Pl=24 .
2 MC Fat CLAY, medium stiff, dark grayish brown, moist,
4 3 Pl Homageneous, no HCI reaction -
5) Length Recovered 1.2 ft, Length Retained 1.2 ft
103 -
g 1 D6 | GS | CH, MC=45%, Pl=38 B
3 MC Fat CLAY, medium stiff, dark grayish brown, moist, )
i 3 Pl Homogeneous, no HCI reaction BVA)
(6) Length Recovered 1.5 ft, Length Retained 1.5 ft Y
L 12/18/2001 + X
15— ™ N
_.5 e
T 0 D7 | @S | CH, MC=66%, PI=39 , o
0 MC Fat CLAY, very soft, dark gray, wet, Homogeneous, no ‘o
4 0 Pl HCI reaction i
(@ Length Recovered 1.5 &, Length Retained 1.5t =
- " .

20



LOG OF TEST BORING

Washington State

v ’ Department of Transportation

TH-12-01

HOLE No.

543

SR

DL-3500

Job Ne.

of

2

Sheet

I-5 to International Boundary

JuBLIASU

¢ 5 5 6 o 4 & 4 4 4 & O 0 # &4 4aa 0
4 4 8 5 P R 5 5 4 8 8 B B O OO 3 9 I B e G B ¢ 4 KB O DO S SIS
4+ 4 s a0 a3 0 s s # # 0 0 0 o % ¥ B B s 6 o 6 & & 4 00 0 0 0 0 & 4 s a0 bbb s 4 A

°

o+

O
2 s s e b6 e b o o0 8
s

_ S T _ T _ T _ T _ T i

1SIEMPLINGID
] 1 ] 1 _ 1 1 1 ] ﬂ ] 1 1 1 1 ] 1 _ 1 1 1 1
)
o c
o 2
2 o
] &
® m =
5 < [= B
o o] -
9 T E o
E 0 [~}
= o £ T =
. H -
2 > 8 g 8
& ° =
= = = =
= 5 2 5 2
o
8 = 6 @
g £ R
w 5 + - =
@ uoQ g <
) ﬁ". -~ WD -~
D it ? T
w o T B
o 2 ~d O
g = S>> =z
& fay 2cd =B
& o .28 N0 8
= = b= SM.D.
8 o o i o[
5] i M%;h.. go3dc
o F S52 SE5E
o] o ™ T a0
2 2 £ES oiz s
sise] 0o —
0=
qe1
(oN sani} © . =) =
‘0N 8jdwes “ @ fa) =

SPT
Blows/6"
(N)

Standard
Penetration
Blowsl/Tt

PROJECT

alyold

(W) siclen

() wdaq

25
30—
35—

|
8d 6HEL L2098 LODTIOS (4D AUVONNOE TYNOILYNEILNI OL 571 00SETO NOS

40—
g



>

Washington State
Department of Transportation

LOG OF TEST BORING

S0IL OL3500 1-5 TO {NTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:20 F8

Job No. 543 MOLE No. _ TH-12-01
PROJECT _ 5 fo International Boundary Sheet __ 3 of 5
e | B Standard ‘% g3 gl =
o ot - n
£ S Penetraticn ° - E E’ @ Description of Material 'E'E,:; 5
) T Blows/tt gl E = - S a3
o = a e g =
20 30
T T
-
|
~+—14 | |
| |
i | |
| |
L | :
o | : :
I ! 0 D-12 Lean CLAY, very soft, dark gray, wet, Homogeneous, no
| | 0 HCI reaction
145 1 : (0) Length Recovered 1.0 ft, Length Retained 1.0 t
0
|
50| L
| ]
- | |
7 | |
| |
i | I
| |
—16 1 |
- \ |
i |
| 1
1 | |
| I
| !
55— | |
| I
17 | I
| |
[ |
i | |
L | |
| !
I L 0 D-13 GS CL, MC=32%, Pi=25
| I 0 MC Lean CLAY with sand, very soft, dark gray, wet,
~—18 ! | 0 Pl Homogeneous, no HCI reaction
I | {0) Length Recovered 1.0 ft, Length Retained 1.0 ft
| |
B0— | I
L | A
i | ]
| I
| i
- | |
—19 | |
I |
N | ]
| |
| |
T | |
-
65 | i
—20 | I
i ! I
! |
| |
A | |
i | |
| !
l L ¢ D-14 Lean CLAY with sand, very soft, dark gray, wet,
| I 0 Homogeneous, no HCI reaction
T ] | 0 Length Recovered 1.0 ft, Length Retained 1.0 #
| | (0) '
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SOIL 013500 15 TO INTERNATIONAL BOUNDARY.GPJ SOIL.GDT 8/6/02,1:13:20 PB

A,
Washington Stat
'7’ Departrgent of TrF;nsportation LOG OF TEST BORING

Job No. 0L-3500 SR 543 . HOLE No. _TH-12-01
pROJECT _ I-5 to International Boundary Sheet __ 2 of _5
e T Standard s o | =
= " = ' Penetration SPT & % 2| o 2 . 2 g
=3 5 B Blowsit" |8 | w g | & 8 Description of Material B 2
2 g ~ Blows/ft Ny E 5 E 1= 3 E
[7:] = =
10 20 30 40 @ @
— —_—— T T T T
e
[~ = | | | |
- [ | | | | N
— =] ! | | |
iy |— = | ! | ! N
I— ] i | | J i
= | | | |
i [ - | | | | : L
P I I I | 0 D-17 Lean CLAY with sand, very soft, dark gray, wet, _
— I | | | 0 Homogeneous, no HCI reaction
- |— — : ! : : 0 Length Recavered 1.0 ft, Length Retained 1.0 ft -
— [(0}]
| | | |
100— | | | | . .. . =
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APPENDIX C - LABORATORY TESTING

WSDOT GEOTECHNICAL BRANCH
SR- 543, SR-5 to Internationa! Boundary Modifications



LABORATORY TESTING

Laboratory testing was performed on selected samples from the field exploration program. - All
disturbed samples were visually examined and then grouped together based upon particle size
distribution, consistency and color. Once a group of samples was established that had similar
characteristic, a minimum of one sample per group was tested. The testing consisted of
performing moisture content, grain size analyses, and Atterberg Limits tests. The tests were done
in general accordance with AASHTO T-88, T-89 and T-90 guide specifications, respectively.
After testing was complete, the samples were classified in general accordance with the Unified
Soil Classification System (USCS).

Specialized testing was performed on selected samples to determine the soil strength and the rate
of settlement for the soils. This specialized testing consisted of a) five unconsolidated-undrained
(UU) triaxial tests, b) six consolidated-undrained (CU) triaxial tests, ¢) four direct shear tests
and d) three consolidation tests. These tests were conducted in general accordance with ASTM'T
297-95, ASTM 297-94, ASTM T 236-92 and ASTM T 216-94 standards, respectively.

WSDOT GEOTECHNICAL BRANCH 8
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CONSOLIDATION TEST
SUMMARY REPORT
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Washington State D.O.T.
Project Name : 1-5 TO INTERNATIONAL BOR

Project No : OL-3500 Boring No : H-4-99 * Sample No : U-12/D
Test Date : 7/22/99 . Test No : 2989120 Depth : 44-44.3 FT
Description : GRAY MOIST SILT .

Remarks :
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Project Nome : |=5 TO INTERNATIONAL BOR

Project No : OL-3300 Boring No : H~-4-99 Sample No : U-12/F
Test Date : 7/20/9% Test No : 298912F Depth : 44.7-45 FT
Description : GRAY MOIST SILT
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Test Date : 7/24/99 Test No : 298914A
Description : GRAY MOIST SILT

Remarks :

Sample No : U-14/A
Depth : 48-48.3 FT




T
-0.15 12000
- RESULTS
i 0 c, pst 78.6 [
IR b, deg 6277 e “““_“m”mmw?
N - TAN ¢ 1.89 |-
T -0.05 a 8000 e LA ;
2 i ] ! ] i
5 Dilstion | % i ;
- D.;. a / :
a £ / !
— Consol. 0 /7
g RN O O O il 1L Ty b S ]
= 0.05 £ 4000 g T
RN 3 ) -
v H y
o OO O O N O S JONE O w A,
Y o Wi e - b e S S D
T RABSEREEER
T
0. H Pk H : : N O i —
0.1 0.2 0.3 0.4 0 4000 _ 8000, 12000
Horiz. Displ., in Norma! Stress, psf
68000 : e
- + SAMPLE NO. : 1 2 3
_ WATER CONTENT, % » 12.7 12.7 12.7
15000 < [oRY DENSITY, pof’ 126.6 .124.2 127.2
e H|SATURATION, % 109.5 101.2 111.9
n
& 4000 A E VOID RATIO 0.307 0.332 0.300
o - 8 DIAMETER, in "1.91 1.91 1,91
B HEIGHT, in .0.77 _0.78 0.78
~ 3000 ‘
> WATER CONTENT, % 16.8 16.7 16.7 . -
N p  |[DRY DENSITY, pcf 122.3 123.3 126.2
[0
3 2000 y L SATURATION, % 124.5 128.6 142.1
& / | VOID RATIO 0.352 0.341 0.311
AR <|DIAMETER, in 1.91 1.91 1.91
1000 / » HETIGHT. in 0.80__0.79 _0.79
- NORMAL STRESS, psf - 513 1050 2025
‘o FATLURE STRESS, psf 1347 . 1598 4071
o 0.1 0.2 0.3 0.4 DISPFLACEMENT, in ~0.07 0.08 0.35
Horiz. Bispl., in ULTIMATE STRESS, psf. 1317 1558 3824
. DISPLACEMENT, in 0.07 ©0.07 0.27
- Strain rate, %/min 000 0.00 0.00

SAMPLE TYPE: WSDCT TUBE

DESCRIPTION: DK GRAY MOIST
CLAYEY SAND

L= 24 PL= 14 PI=10

SPECIFIC GRAVITY= 2.65

REMARKS :

Fig. No.: 1

CLIENT: DON CHADBOURNE
PROJECT: I-5 TO INTERNATIONAL BORDER

SAMPLE LOCATION: SR-543 H-4-99

PROJ. NO.: 0OL-35C0 DATE: &/2/29

DIRECT SHEAR TEST REPORT

WASHINGTON STATE DOT
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-0.020 b, deg 68.4
c
= " TAN & 2.52
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£ “ Vi
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N
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© \ y n /
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8 \, = e — T B rorit Lt I
~  0.010 ] A % 4000
+— ] |
5 < z ;
<
> L /
0.020 y
o yd
........... L
0,030 = - i
0 0.1 0.2 0.3 0.4 o 4000 8000 12000
Horiz. Displ., in Normal Stress, psf
6000 _
SAMPLE NO. : 1 2 3
S WATER CONTENT, % 12.7 12.7 12.7
5000 = 4[DRY DENSITY, pof 126.6 124.2 127.2
— HISATURATION, % 109.5 1061.2 111.9
)]
& 4000 / E VOID RATIO 0.307 6.332 0.300
o - DIAMETER, in 1.91 1.91 1.91
o HELGHT, in 0.77 _0.78 0.78
z 3000 7 WATER CONTENT, % 16.6 16.7 16.7
X i - |[DRY DENSITY, pcf 122.3 123.3 126.2
V. 1))
g 2000 L |SATURATION, % 124.5 129.6 142.1
7 - 'VOID RATIO 0.352:0.341 0.311
J o ny < |DIAMETER, in 1.91 1.91 1.891
1000 g i w HEIGHT. i
e . N 0.80 0.7¢9 0©0.79
NS AR NORMAL STRESS, psf 613 1101 2081
o - ; FATLURE STRESS, psf 613 1141 4176
0 0.1 0.2 0.3 0.4 DISPLACEMENT, in 0.31 0.37 0.37
Horiz. Displ “n ULTIMATE STRESS, psf 588 1025 3478
DISPLACEMENT, in 0.24 0.24 0.31
Strain rate, Z/min 0.00 0.00 0.00
SAMFLE TYPE: WSDOT TUBE CLIENT: DON CHADBOURNE
DESCRIPTION: DK GRAY MOIST
CLAYEY SAND PROJECT: I-5 TO INTERNATIONAL BORDER
LL= 24 PL= 14 PI=10
SPECTIFIC GRAVITY= 2.65 ISAMPLE LOCATICON: SR-=543 H-4-989
REMARKS : ‘

Fig. No.:

PROJ. NC.: OL-3500

DATE: 8/2/99

DIRECT SHEAR TEST REPORT

WASHINGTON STATE DOT
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. RESULTS
0 C, psf 385
-0.10
c . b, deg 36.5 P
- : - TAN & 0.74
T -0.05 a 4000 -
£ ) P
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‘E; O it ; Ll
a 3000 oo E .
- 'Consol . 0
g W P
— a.05 5 2000
T_' —t rd
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> z s
.. .10 - - . AN .
//
Q.15 o i
0 0.1 0.2 0.3 0.4 0 2000 4000 500G
Horiz. DBispl., in Normal Siress, psf
3000 : _
SAMPLE NO. : 1 2 3
- WATER CONTENT, % 16.7 16.7 16.7
L. 2 DRY"DENSITY, pcf 117.8 118.7 11€.1
- HISATURATION, Z 108.%"112.4 113.8
Q& 2000 2voID RATIO C.405 0.394 0.389
h ' WA RS HloTAMETER, in 1.91 1.91 - 1.91
8 150 ] HEIGHT. in .77 _0.77 _0.75
-
- ° WATER CONTENT, % 19.5 18.6 15,4
e .- | |~ [DRY DENSITY, pef ®  119.1 117.4 117.0
E 1000 [ LI |SATURATION, % 132.8 120.4 98.5
i ~} el . [VOID RATIO 0.389 0.408 0.474
con <|DTAMETER, in 1.1 1.81 1.81 |
0 - : .
) i HEIGRT. in 0.76 0.77 Q.76
e NORMAL STRESS, psf 508 1000 2020
o T FAILURE STRESS, psf 809 1010 1800
"0 0.1 0.2,.0.3 0.4 DISPLACEMENT, in - 0.37 0.11 0.08
" Horiz. Displ., in © |ULTIMATE STRESS, psf 784 1010 1900
DISPLACEMENT, in .0 .08 o.11 0.08
iSir:Zn rat=, I.min 0.0 a0z

SAMPLLE TYPE: LOSDOT ':"i“.ubé
DESCRIPTION: Qm,j Moist F_Lcua

L =7 P14 PI =13
SPECIFIC GRAVITY= 2.863
REMARKS :

Fig. No.:

CLIENT: Don Chodbeourse

SAMPLE LOCATION: H-4-9%  U-4C { Peale)

PROJ. NO.: QL - 35cC pate: 7/27 /54

PROJECT: SR 543 TI-5 Te Tateraabioeal L (P

DITRECT SHEAR TEST

REPORT

WASHINGTON STATE DOT
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RESULTS
0 C, psf 184
b, deg 35.2
" TAN ¢  0.71 »
o 2400 <
- P
7 -1
-
" L7
% 1200 -
g 2
£ ra :
»
0
o 1200 2400 3600
Normal Stress, psf
SAMPLE NO. : 1 2 3
“|WATER CONTENT, % 16.7 16.7 16.7
2 |[DRY DENSITY, pcf 117.8 118.7 119.1
T |SATURATICN, 7% 108.4 112.4 113.8
HlvoIp rRATIO 0.405 0.394 0.389
| P |pTAMETER, in 1.1 1.91 1.91
HETGHT, in 0.77 0.77 0.75
WATER CONTENT, % 19.5 18.6 15.4
i~ [DRY DENSITY, pcf 118.9 117.4 117.0
Q SATURATION, % 132.0 120.4 98.5
_ [VOID RATIO 0.391 0.409 0.414
<L|DIAMETER, in 1.91 1.91 1.91
HEIGHT. in 0.76 _0.77 0.76
NORMAL STRESS, psf 493 . 955 2081
FAILURE STRESS, psf 658 .~678 1704
DISPLACEMENT. in .37 0.37 0.31
ULTIMATE STRESS, psf 312 623 1648
DISPLACEMENT, in ~ 0.08 0.18 0.20
Strain: rate, %/min 0,00 0.00 0.00

SAMPLE TYPE: WSDOT TUBE
DESCRIPTION: GRAY MOIST CLAY

LlL= 27 PL= 14
SPECIFIC GRAVITY= 2.85
REMARKS: 2ND PASS

PI=13

PROJ .

BORDER

NO.: OL-3500

CLIENT: DON CHADBOURNE

PROJECT: SR-543 I-5 TO INTERNATIONAL

DATE: 7/27/99

SAMPLE LOCATION: H-4-89 U -4cC Cllcs‘s&uam

DIRECT SHEAR TEST REFPORT

WASHINGTON STATE DOT




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
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Test Dote : 6/23/99
Descriptien : WET GRAY CLAY
Remarks :

Test No : 298948

Depth : 14.3-14.7

_l TT 111 T T I TrT T T T TUTTTT TT T 1T T 1111 I rrrrrovroi1 1T T T T T B
| c=00 (kN/m2) :
o K| =285 /,/’E
< B ; " -
§ 200 N tuln L O : . /',f:f:i ............ 4
—~C B E - -
— N i e T
o - e -
) B T ]
v C 7 .
Lol - e ! A
= . — ! N
v 00 [eememesesaens ; . - e vvar—- L
% L ! /—‘— =~ ]
[} = E ~ —
- - ! v ~ .
ue - “,' AN -]
C 7 Y ]
e -/‘ @ ‘ ' -
S ) -
0 I R S T T I I A I I 00 I I O | T N O l N T T T |
0 100 200 300 400 500
TOTAL STRESS, p (kN/m"2)

\SGO _l Tri{orpnrrT L L r7T 1T T T T T T 1T 10 1T 1T rT7 T T T 1T T TT B
= ]
< [ 4
E C ]
P e i e — —
= L ]
98] C N
W
Ll r 4
o< - -
— b -
w) L .|
5 100 -
o C ]
ﬂ - ]
> L -
| L. a

- O L -
i‘ | T T T O i L N S T T Y Y I T T T O A { S T I N O | | I I S T T | ]
b0 5.0 10.0 15.0 20.0 25.0
VERTICAL STRAIN (%)
Washington State D.O.T.
Project Name : 15 TC INTERNATICNAL BORD
Project No : OL-3500 Boring No : H-4-93 Sample No : U-4/8




SHEAR STRESS, q (kN/m"2)

DEVIATOR STRFSS (kN/m"2)

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
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VERTICAL STRAIN (%)

Washington State D.O.T.
Project Nome : 15 TO INTERNATIONAL BORD |
Project No : OL—3500
Test Dote : 6/28/99
Description :
Remarks :

Boring No : H-4-99
Test No : 2989-4D

Sample No : U~4/D
Depth : 15-15.3 FT

MOIST DK GRAY CLAY W/GRAVEL & SAND




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
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Washington State D.O.T.

Project No ;" OL—-3500
Test Date : 5/28/99

Remarks :

Project Name : 15 TO INTERNATIONAL BORD

Boring No : H~4--99
Test No : 2989-6E
Description : MOIST DK GRAY CLAY W/GRAVEL & SAND

Sample No : U-8/E
Depth : 25.3-25.7




UNCONSOLIDATED UNDRAINED .TRIAXIAL TEST
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Washington State D.C.T.
Project Name : 15 TO INTERNATIONAL BCRD
Project No : OL~3500 Boring No : H—4-98 Sample No : U-6/F
Test Date : 6/23/99 Test No : 29896F Depth : 25.7-26 FT
Description : WET GRAY CLAY
Remarks :




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
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Woshington State D.0.T.
Project Name : 15 TO INTERNATIONAL BCRD

Project No : OL—3500 Boring No : H—4-9¢ Sample No : U-10/A
Test Date : 6/28/99 Test No : 298G1CA Depth : 38-38.3 T
Description : MOIST DK GRAY CLAY W/GRAVEL & SAND

Remarks :
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Washington Stote D.0.T.

Project Nome : 15 TO INTERNATIONAL BORD

Project No : OL-3500 Boring No : H-4-99 Sample No : U~12/8
Test Date : 7/6/99 Test No : 2988128 Depth : 43.3-43.7
Description : WET DK GRAY CLAY

Remarks :
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Test Dote : 7/2/99
Description @ WET DK
Remarks :

Waoshington State D.O.T. :
Project Name : 15 TO INTERNATIONAL BORD
Preject No : OL~3500

Boring No : H-4-99
Test No : 298912C
GRAY CLAY

| Scmple No : U-12/C

Depth : 43.7-44 FT
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VERTICAL STRAIN (%)
Washington Stete D.O.T.
Project Name : 15 TO INTERNATIONAL BORD
Project No : 0L-3500 _ Boring No : H-4-9¢ Sample No : U-12/E
Test Date : 7/1/99 Test No : 288912E ‘Depth : 44.3-44.7
Description : WET DK GRAY CLAY '
Remarks :
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VERTICAL STRAIN (%)

Washington State D.O.T.

Project Name : 1-5 TO INT'L BORDER

Project No : OL-3500 Boring No : H-8-99 Sample No : 5-12
Test Date : 11/12/99 Test No : 312312C Depth : 29-29.5 FT
Description : MOIST DK GRAY CLAY ‘

Remarks :




VERTICAL STRAIN (%)
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Washington State D.O.T.

OL-3500
10/25/99

Project No :
Test Date :

Project Name : 1-5 TO INTNL BOUNDARY

Roring No : H-B-99
Test No : 312312A
Description : SAMPLE CONDITION - GOOD '
Remarks : SAMPLE HAS BEEN LOCKED OFF FOR 10 DAYS

Sample Ne : 5-12
Cepth : 28.5 TO 30




SHEAR STRESS, g (Ib/ftA2)

DEVIATOR STRESS (Ib/f1A2)
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VERTICAL STRAIN (%)

Washington State D.O.T.
Project Name : 1-5 TO INTRNL BORDER
Project No :
Test Date : 10-22-99
Description : SAMPLE HAS INDENT NEAR BASE
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Boring No : H-8-99

Test No

1 3123128

Sample No @ 5-12
Depth : 30 FT




APPENDIX D — LUMINAIRE/CAMERA POLE FOUNDATION
TYPES

WSDOT GEOTECHNICAL BRANCH 9
SR- 543, SR-5 to International Boundary Modifications




LUMINAIRE/CAMERA POLE FOUNDATION TYPE RECOMMENDATIONS

CAMERA ‘ RETAINING WALL STANDARD
L: B”lfé\éf POLE LINE | STATION | OFFSET CB"CC)’F?[E%T " SUPPORT FOUNDATION
NUMBER AVAILABLE DESIGN POSSIBLE*

1 N/A L Line 0+774 13.0RT | TH-2-01 No No
2 N/A L Line 04817 14.0 RT ¢ No No
3 N/A Y Line 04957 83 RT “ No No
4 N/A B Line 14047 | 10.6RT | TH-1-01 No No
5 N/A L Line 0+940 13.8LT “ No No
6 N/A L Line 14000 | 10.3LT « No No
7 N/A L Line 14058 | 109LT “ No No
8 N/A L Line 1+117 | 117LT | TH-3-01 No No
9 N/A L Line 1+159 15.5RT | TH-4-01 No No
10 N/A L Line 1+162 | 123LT | TH-3-01 No No
11 N/A L Line 1+184 | 159RT | TH-4-01 No No
12 N/A L Line 1+191 123LT | TH-3-01 No No
13 N/A L Line 14209 | 15.6RT | TH-4-01 No No
14 N/A L Line 14211 12.0LT | TH-3-01 No No
15 N/A L Line 14231 17.6 RT | TH-4-01 No No

16 N/A H Line 14020 | 19.0RT . No No -
17 N/A L Line 14240 18.0LT | TH-3-01 No No
18 N/A H Line 0+978 152 RT | TH-4-01 No No
19 N/A HLine 14029 | 152LT | TH-3-01 No " No
20 N/A L Line 14274 | 194RT | TH-4-01 No No
21 N/A L Line 14270 | 193LT | TH-3-01 No No
22 N/A L Line 1+282 | 16.0LT “ No No
23 N/A L Line 14294 | 16.1RT | TH-4-01 No No
24 N/A L Line 14314 | 157LT | TH-3-01 No " No
25 N/A L Line 14331 15.8 RT | TH-4-01 No No
26 N/A LLine 14352 | 16.0LT | TH-3-01 No No
27 N/A L Line 14371 | 16.5RT | TH-12-01 No Yes
28 N/A L Line 1+380 | 15.6LT E No Yes
29 N/A LR Line 1+412 15.7 RT ¢ No Yes
" " " " " " ND Yes
" " " " " Y ND Yes
30 N/A LLLine | 1+429 | 124LT w No Yes
" " " " " " No Yes
" " " " Y " No Yes
31 N/A LR Line | 14459 | 15.5RT | TH-5-01 No Yes
32 N/A LL Line 1+465 | 125LT = .~ No Yes
33 N/A ILLLine | 14505 | 1L.5LT B Yes Yes
34 N/A LR Line | 14504 | 159RT B Yes Yes
35 N/A LLLine | 1+547 i20LT | TH-5-01 Yes Yes
36 N/A LR Line | 1+546 | 15.6RT E Yes Yes
37 N/A LR Line | 1+588 | 15.9RT | TH-12-99 Yes Yes
38 N/A LLLine | 14593 122LT | TH-3-99 Yes Yes
39 N/A LL Line 1+630 2.5RT “ Yes Yes

* pllowable Lateral Bearing Pressure > 96 kPa (2000 psf) Page 1




LUMINAIRE/CAMERA POLE FOUNDATION TYPE RECOMMENDATIONS

CAMERA RETAINING WALL STANDARD
Lﬁ‘t’,‘:\‘:@éﬁf POLE | LINE | STATION | OFFSET %"gg’]ﬁg SUPPORT FOUNDATION
NUMBER AVAILABLE DESIGN POSSIBLE*
40 N/A LLine | 14639 | 9.0LT e Yes Yes
41 N/A | IR Line | 14637 | 26LT | TH-12-99 Yes Yes
42 N/A_ | LRLine | 14686 | 45LT | TH-11-99 Yes Yes
43 N/A LLine | 14690 | 87RT w Yes Yes
44 N/A | LLLine | 14691 | 3.0RT | TH4-99 Yes Yes
45 N/A Lline | 14742 | 95LT | TH-6-01 Yes Yes
46 N/A_ | IR Line | 1+740 | 3.0LT | TH-1.99 Yes No
47 N/A | LLLine | 14768 | 32RT | TH-6-01 Yes Yes
48 N/A L Line 1+790 8.6RT | TH-10-99 Yes Yes
49 N/A LLine | 14790 | B8.6RT " Yes Yes
48 N/A LLine | 14790 | 8.6RT C Yes Yes
50 N/A Lline | 14837 | 8ALT | TH299 Yes No
51 N/A TLine | 14814 | 87RT |TH-10-99 Yes Yes
52 N/A TLine | 14849 | 327 RT K Yes Yes
53 N/A | LLILine | 14882 | 10.8LT | TH-2.99 Yes No
54 N/A | LLLine | 14939 | 11.0LT | TH-899 Yes Yes
55 N/A | LRLine | 14931 | 82RT | TH-7-01 Yes No
36 N/A | LRline | 14931 | 82RT w Yes No
57 N/A TLine | 14946 | 320RT z Yes No
58 N/A LLine | 2+023 | 88LT | TH-8-01 Yes Yes
59 N/A Lline | 24023 | 88LT z Yes Yes
60 . | N/A TLine | 2+001 | 87RT | TH9-01 Yes Yes
61 N/A TLine | 2+252 | 9.0RT | TH-11-02 Yes No
62 N/A T Line 2+114 72LT | TH-10-02 Yes No
N/A_ |543CC000| LLine | 14110 | 190LT | TH-3-01 No No
p ,
N/A | 543CC000| LRLine | 14706 | 13.5RT | TH-11-99 Yes Yes
8
N/A _ |543CC001 | LR Line | 14932 | 8.ORT | TH-7-01 Yes No
0
NA  |543CC001| TLine | 2+026 | SORT | TH-9-01 Yes Yes
1

* Allowahle Lateral Bearing Pressure > 96 kPa (2000 psf) Page 2




APPENDIX E — AXIAL CAPACITY CHARTS FOR DRILLED
SHAFTS

WSDOT GEOTECHNICAL BRANCH 10
SR- 543, SR-5 to International Boundary Modifications
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APPENDIX F - P-Y CURVE INPUT PARAMETERS

WSDOT GEOTECHNICAL BRANCH
SR- 543, SR-5 to International Boundary Modifications
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APPENDIX G - LATERAL PRESSURE DIAGRAMS

WSDOT GEOTECHNICAL BRANCH
SR- 543, SR-5 to International Boundary Modifications
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